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ABSTRACT ' ^ • 

Because U.S. government expenditures for research and 
development (R 6 D)* comprise more than half cf the total national 
support in these areas^ the government plays^ the major role in 
determining the Mature and objectives of R 8' D efforts. This report 
examines tie federal response to/national needs in terms of R 5 D 
suppo.rt and changing R 6 D priorities. There are two major parts to 
the report. In part 1^ federal E 8 D priorities are identified in 
order of financial expenditures in 1977. They are national defense, 
space, energy, health, environment, science and technology, 
transportation and communication, natural resourced, agriculture,* 
education/; social services, Economic growth, international^ 
develo pm and crime prevention. Fart II explains federal R S D 

functions in detail. A review of t^he federal budget shews that R 6 D 
obligations were an estimated $24.5 billion in fiscal year 1S77, 
representing an average annual grow't;^! rate of 5.8X since 1969. The 
six leading R 6 D functional areas (defense, space, energy, health, ' 
environment, and science and technology) have be^Tr^e focus^of most 
of the recent growth. Between 196? and 77^ a sharp r5se occurred in 
the emphasis on civilian R&D programs. During this period the' 
defense/space share of the feder^J. R 6 D total dropped from 11% to an 
estimated 61%, while civilian R S D progra.ms grew from^35t to an 
estimated 39%* An appendix presents technical notes ana^ statistical 
tables. (Author/DB) . * . ' 
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FOREWORD 



The expenditure oi Federal R&D funds attects national 'security, eco- 
nomic weltare mdustnal capabilities, and more broadly, the overall quality 
„t hte N\or(f than one-halt ot the national R&D effort is supported with Fed- 
eral tunds and thus the Federal Government plays the major part in deter- 
mining the nature ot the national R&D effort and t.he impact of that effort on 
nitional ob|ectives. This effort, however, is many-sided. Over the past dec- 
ade' the amount and direction of Federal R&D p/ograms have been mflu- 
t-nced by the emergence of national problems such as the energy crisis,, the 
deterioration of the environment, food production deficiences, an^ continu- 
ing concern in such vital areas as national defense arrd health. Therefore, 
the need exists to examine Federal R&D support on a functional basis. 

Between 1969 and 1978 an outstandir^g feature of such support has been 
the sharp rise m emphasis on civilian R&D programs as compared with 
those tor detense-and space In 1969 the defense/space share accounted for 
three-tourth? ot the Federal R&D effort; in 1978 the share is estirrtated to be 
' about three-fifths.' Since 1974, however, defense R&D programs' have showrT 
a strong and steady nse and those of space, a moderate increase. Keeping 
pace with the»e defense/space increases,, however, are a sharp growth, in 
energv R&D funding and a more gradual but significant growth in other ci- 
vilian areas 

The purpose of the present report is to provide a perspectiv^ on the 
Federal response to a range of national rieeds in terms of R&D support and 
to shqw changing R&D priorities. This report has evolved from a function, 
■ analysis series that began m 1971 and that included a report each year there- 
after The chief value of a continuing analysis of this nature lies m thp op- 
portunity It provides to study shifts in emphasis among national R&D priori- 
ties over a period of years. 
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notes 



The data for 1976-78 shown in appendix table B and the' text tables vyere 
collected from the agencies in March ancKApril 1977 and are based on agency 
budgets as ificorporated in the President's bjudget message. The 1978 data 
reflect requests for fiscal year 1978 and thus do not reflect subsequent con- 
gressional appropriations or changes made by Executfve apportionment. Fis- 
cal year 1977 data represent obligations estimated In the second quarter of 
fiscal year 1977 and include both appropriated funds and funds carried over 
from prioi;.;years. R&D support levels shown in the tablestrepresent both pro- 
gram costs aad administrative costs^ 

Table and chart (Retails may not add to totals because of rounding. 
• , /« ^ 

Significant changes in 1978 program amounts resulting from congression- 
al actions taken at the time this report was prepared are noted in the text 

« 

V 



6 



method 



TheJS functions and 32 subfunctions in this report were chosen to make 
visible the.most important R&D objectives in the 1978 budget. Data are addi- 
tive to too percent, and thus each program can only appear under the func-^ 
tion that embraces its primary purpose and r>ot under headings that relate 
to secondary purposes. 
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HIGHLIGHTS 



• Federal R^D obligatjons were an estimated $24.5 billion in fiscal 
year 1^77, representing an average annual grovvth rate oL5.8 per- 
cent since 1969. Most of the growth during this 8-year period 
took place between '1974 and 1977, when the average annual gain 
was 12.0 percent,, or 4.1 perceht in constant dollars.^ The Presi- 
dent's budget proposal for fiscal year 1978 called for a further in- 
crease of 7.6 percent to $26.3 billion. 

• The six leading R&D tunctional areas (defense, space, energy, 
health, environment, and science and technology base) have 
been the focUs of most of the recent growth, accountinjg for 92 
percent of the $8.9 billion that has been added to the Federal R&D 
total between 1974 and 1978. 

• BTetween 1969 and 1977 a sharp rise occurred in the emphasis on 
civilian'R&D programs as compared with those for defense and 
space. During this period the defense/space share of the Fe^Je?^ 
R&D total dropped from 77 percent to an estimated 61 percent, 
while civilian R&D programs grew from 23 percent to an estimat- 
ed 39 percent, largely influenced by growth in energy and health 
R&D .activities. Estimates based on the President's 1978 budget 
request show no change in these ratios. 

n ' ^ 

' In the absence of a reliable R&D cost index Ihe CnP implicit price deflator has been used 
for the years 1%9.77 ' 
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A comparison of the 1978 budget proposal with tundin'g levels - 
dugng the previous 3/years reveals a continuation of earlier - 
growih -patterns for defense, space, and most tunctional cat^gD- 
ries that reflect research and development in areas mvolving^pr^- 
marily ihe development and utilization of physical resources^^^ 
such as energy, natural resources,; and agriculture. These func- 
tions reflected proposed increases for 1978 over 1977 ranging 
from 10 percentjn agriculture to 17 percent in energy develop- 
ment and conversion. National defense showed an increase of 8 
percent and space an increase of 6 percent. Environment was the 
exce\)tion in that it showed a very slight chcfftgC^lownward. 



Proposed funding for socially i)riented programs, (>fr^he other 
hand, (with the exception of health, tran^^rlation and communi- 
cations; and international cdoperation andisl^velopment) reflect- 
ed a reversal of the^rowth pattern whifh occurred generally for 
this kind of program' throughout the 1975-77 period. The 1978 
budget called for^decreases in education; income security and 
social services; area and community development, housing, and 
public ser^vices; economic growth and productivity,; and crime 
prevention and control. ^Health, .which because of its size and 
character is in a special class, was proposed at a level 2 percent 
over 1977 although later congressional action has had the eftect^of 
further increasing the 1^78 level of support. TransportatA^nd 
comjnunications increased 5 percent in the 1978 budget. "Wpia- 
tional cooperation and development showed a 33-perc^ in- 
crease. • V ' . 

Science and technology base funding, as proposed in the 1978 
budget, continued the uninterrupted upward trejid that has pre- 
vailed since 1972, with an 11-percent jncrease in 1978 over the; 
1977 level. , * ' 

... < - •• 
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INTRODUCTION 

TRe purpose of this report is to provide a consistent system by 
which Federal R&D program's are grouped by selected functions ac- 
cording to the primary purpose of each program with no overlapping* 
between functional areas. When extended over a time period — in 
this case fiscal years 1969 through 1978 — this system affords a view 
of changing Federal R&D priorities and also a measure of trends in 
the funding of individual programs and program areas. 

The present report is the seventh in a series that has evolved to 
provide a basis for the analysis of Federal R&D activities by function 
or objective. The program data are provided in the annual National 
Science Foundation (NSF) survey that covers agency support of R&D 
programs by character , of work, performers, and fields of science.^ 
The original function analyses grouped agency R&D programs by the 
function categories used in the ^overall Federal budget. Under that 
system, however, the objectives of many R&D programs were ob- 
scured or distorted because the grouping of functions by bveralf 
agency missions did not provide adequate' visibility for the objectives 
of R&D programs as such. Starting with the 1973 budget data, an at- 
tempt vyas made at an alternative system that reflected R&D objec- 
tives only, and thereafter this system was adored annually for the 
, function series. 



^ The Federal funds tor Research,, Development, and Other Scientific Activities senes dates 
itd{n fiscal year 1952 and covers all agencies that support R&D programs Detail on individual 
programs, however, is obtainable back to 1%9 only 

*** 
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Functional data are additive to 100 percent so that the total of all 
R&D programs for a given year in this report will match the total of 
all R&D programs for that year in the Federal Funds report. The pri- 
mary purpose, of each R&D program was determined by NSF staff 
rather than the agencies. In most cases the primary purpose was evi- 
dent from descriptions provided by the sponsoring agency, but in 
some cases two almost equally important purposes might be discerni- 
ble. With all Federal R&D programs available for simultaneous' study 
and c^omparison a total perspective was provided from which fine 
points of difference could b.e resolved. ^ ^ 

The data foe 1976-78 were collected^by NSF from the agencies in 
the Federal Funds survey in March and April 1977, and they are based 
on the agency budgets as incorporated in the President's budget 
message. The 1978 data show amounts requested in the Pr^ident's 
budget for fiscal year 1978 and, therefore, do not reflect subsequent 
congressional appropriations or changes made by Executive appor- 
tionment. Fiscal year 1977 data reflect obligations estimated in the 
second quarter of fiscal year 1977; agencies base these estimates on 
funds appropriated plus obligations carried over from prior years and 
on agency program plans at the time. Program amounts shown in the 
detailed statistical table (appendix B) may differ somewhat from totals 
shown in these agepcy budgets because of the addition of adminis- 
trative costs to program costs by NSF staff. Significant known changes 
in Ihe 1978 data resulting from congressional actions taken at the 
tim^his report was prepared are noted in the text. 




Each year organizational changes take place within the executive 
branch through the formation of nevy agencies, termination of oth- 
ers, and interagency progracn transfers. The latest agency structure 
was used in the appendix table ai^ in the text tables, and prioT-year 
data were spread to conform to this structure as though Federal 
agencies had. been organized that way sirice 1969. When program 
emphases change as well, prior-year programs are sometimes split 
and recombined to conform to the new program directions. 

Function categories were chosen on the basis of size of effort, 
current public interest in a given area, and the need for a complete 
framework cover^ing all Federal R&D programs. The selected catego- 
ries may fail to point up areas considered important by analysts with 
particular interests. The point ^should therefore be rhade that it is 
possible to regroup the programs shown in appendix table B under 
different function headings than are used in this report. 

Aside from groupings under new function headings, larger 
groupings of programs under the present headings can also be made 
as long as the "100 percent additive" requirement is Ignored. With 
secondary purposes permitted as a basis for inclusion, energy and 
energy-re/afed programs, for exarnple, can be shown under energy, 
and health and health-re/a^ed programs can be shown under health. 
Such a system nullifies any analysis of relative priorities, although it 
may be very useful in assessing the extent of R&D activity bearing 
upon a given area. 

ix 
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CDC 
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FS 
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Alcohol, Drug Abuse, .and Mental Health Administration 

Agricultural Research Service 

Bureau of Land Management 
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Center for Disease Control 

Coast Guard 

Community Services Administration 
Cooperative State Research Service 
Drug Enforcement Administration 
Defense, Department of 
Transportation,^ Department of ^ 
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Energy Research and Development Administration 
Economic Research Service 
Federal Aviation Administration 
Federal Bureau of Investig^on 
Food and Drug Administration- 
Federal Highway Administration 
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Forest Service 
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' HSA 


— 


^ Health Services Administration * ^ 


HUD - : 


— 


Housing and Urban Development, Departmeot of 


IDOE 




International Decade of Ocean Exploration 


LbAA 




Law Enforcement Assistance Administration 


NASA 


— 


National Aeronautics and Space Administration 


NBS 


— 


National Bureau of Standards * ' ' 


NHTSA 


— 


National Highway Traffic Safety Administration 


NIE 




National Institute of Eduction 


NIH 


— 


National Institutes of Heakh ^ • 


NOAA 

> 


— 


National Oceanic and Atmospheric Administration 


NRC 




Nuclear Regulatory Commission 


NSF 




National Science Foundation 


OE 




Office of Education ^ 


OEP ^ 




Office of Emergency Preparedness 


OHD 




Office of Human Development 


OMBE 




Office of Minority Business Enterprise 


OS 




Office of the Secretary ODOT^ (HEW) (Interior) (Labor) 


OWRT ' 




Office of Water Research and Technology 


RANN 




Research Applied to National Needs 


SRS 




Social and Rehabilitation Service 


SSA 




' Social Security Adrtiinistration 


TVA 




Tennessee Valley Authority 


UMTA 




Urban Mass Transportallon Administration 


USDA 




Agriculture, Department of 


VA 




Vejerans Administration 
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Part I 



FEDERAL R&D PRIORITIES 
BY FUNCTION 



V 
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Federal 
R&D 
Obligations 
$26.3 billion 



National Defense 49,0% 



Space 11 , 9% 



Energy Development and Conversion 



10^6% 



Health 10;Z% 



Environment 4 • 2% 

Science and Technology Base 4.0% 

Transportation and Communications 3.1% 

Na1;ural Resources 2.3% 



Food, Fiber, and Other Agricultural Products 1.9% 

Education- 1*0% . 

Income gecurity and Social Services 0.6% 

Area and 

Community Development, Housing, and Public Services 0.4% 

Economic Growth and Productivity 0.4% 

International Cooperation an4 Development 0.3% 

Crime Prevention and Control 0.2% 




TRENDS AND RELATIONSHIPS 



Although Federal R&D obligations have risen from $15.6 billion in 
fiscal year 1969' to an estimated $26.3 billion in fiscal year 1978, 
most of the growth has occurredjn the last 4 years. Between 1969 
and 1974 the average annual rate of growth was 2.2 percent, or a 
decline in constant dollars% whereas from 1974 to 1978 the-ayer- 
age annual growth rate is .10.9 percent, or an increase of 3.0 per- 
cent in constant-dollar terms. 



• The six leading R&D functional areas are the focus q/ mo^t^f this 
recent growth, Together they account for 92 percent of the $8.9 ^ 
billion that has been added to the Federal R&b total ^between 
1974%nd 1978. : 



Tw*o of these areas — national defense and .energy development 
and conversion — account for 44 percent and 25 percent, respec- 
tively, of^the overall gain. Space and health each account for 7 
percent. The environment area .covers 5 (fercent of all the R&D 
progftmn growth, and science and technology base, 4 pferc^t. 



In earlier years, 1969-74, areas contributinf most^ to Federal R&D 
growth, slight though it was, were health,, defense, environrrient, 
energy, transportation and communications, and natural re- 
, sources. ' 



Between 1974 and 1976 an acceleratiq|u took place in the funding 
of R&D programs. In 1975 and 1976 C^eraW Feder^ growth each 
year was 9'.2 percent, a higher relative growth by far than any 
previous year in the series. During the 2-year period, eight of the 
nine leading functional areas showed growth and six grew at rates 
sharply higher than they had shown in thip 1969-74 t^mespan. 



' Data on Federal R&cD tunding by tunction are availahU' tor prujr years batk to 1%9 only 
Accurate detcul for earlier years is not obtainable ^ 

^ In the absence orf a reliable R&D cost rndex the CjNT* implidt price deflator has been used 
for the years 1969.77. and an estimate has^t)een niade for^oflation in 1978 
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FEDERAL R&D OBLIGATIONS: 
« FY 1969-78 



(Billions of dollars) 
30 



) 




Constant (1972) elollars^ 



1p 




, Average Annual Percent Change 








1969-74 


.1974-76 


1976-77 


1977-78' 


.5 




Current dollars 
Constant dollars^ 


' 2.2 
-3.1 


.3 


17.9 
1.0.6 


7.6 
1.3 



19^ 70 



_L 



72 



73 74 . 
Fiscal Year 



.75 



76 



77 



7 4 




President's 1978 budget. 



^Based on GNP implt&itjMjc« deflator with an dstimate for FY 1978. 
SOURCE^ Nattonaf^fiMBfl^oundation 



In 1977 all 15 functional areas reflected increases, and most areas 
showed high increases. Even though in a number of cases part of 
the rise resulted from funds carried over from prior-year obliga- 
tions, the increases in budget authority were still significant. The 
increases did not, however, reflect an overall Federal policy but 
rather a confluence of administration and congressional actions in 
each individual afea. 
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. Federal R&D obligations by function:' / 
• Average annual percent change in selected periods 

s 



Function 


1 969-74 


1 y 74* 7d 


1 770' ll 


1 Q "70 J 

1 777* /o 


Tr»tal 




Q 0 


1 "7 Q 
1 /.7 
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1 .4 


5.6 


ICO 
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0.3 




"7 0 

-7.0 
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:J.o 
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1 J.U 


jU.U 


1 1.5 


1 -f n 

1 /.u , 




1 i.Z 




1 u.o 
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{• n V/ i m n rY\^ 


1 7 1 






\ ) 






Q Q 




1 1 1 




ft Q 


*1 Q 
•".7 


9n Q 

XU. 7 


A 7 




111 
1 1 . 1 


1 Q ft 

1 7.0 


1 1 Q 

1 1 . 7 


1 MO 


Food, fiber, and other agricultural products 


5.3 


15.5 


14.3 


10.0 




2.3 


-9.4 


99.2 . 


-5.1 




6.7 


..2 


16.8 


-5.0 


Area and community development, housing, and 












14.3 


/o 


6.0 


* '10.3 




5.2 


8.0 


16.9 


-1.3 




-.1 


29.0 


19.8 


32.8 




50.0 


-.1 


34.8 


- -9.2 



' listed in descending order of 1978 obfl^ations 
^ Estimates based on the President's 1978 budget 
'A decrease oi less than 0 05 percent. ^ 



SOURCE National Science Foundation 



• Ofjhe 17.9-percent growth in 1977 for totaL Federal R&D obliga- 
tions, more than one-fourth can be attributed to estimated car- 
ryovers and the rest to anticipated program expaj^sion. 

• The 1978 budget contained recfUests for R&D support that totaled 
^ 7.6 percent more than in^ 1977 and that made for inpeases for 

each of the nine major functional areas^ except oae — environ- 
ment. Five of the six minor areas reflected decreases. The final 
amounts of increase and decrease for all areas will vary somewhat 
from levels cited here that were shown in the 1978 budget.^ 



^ Major functions are deTined as those wfth current arrnuaU funding levels that rouncT to 
$500 million or more 

■* For 1978 program amounts include estimates for carryovers^, and they have the added 
uncertainty of not reflecting congressional action The record has shown, however,, that most of 
the requested amounts are appropriated and that obligations estimated for the midyear that 
(^d not lake pla<e that year do takf plate in the budget year, which becomes the midyear 12 
months later For these reasons the continuing upward trend in overalj Federal R&D funding 
indicated here for 1977 and 1978 can be considered an accurate picture 
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National d«,fense has, throughout the 1969-78 period, accounf^d 
for approjcimately one-half of the Federal R&D total, but the share 
has shown a tendency to decrease. Whereas the ratio fvas 53.4 
-percent in 1969, it l8 an estimated 49 percent in 1978. 

Little growth was shown in R&D funding for national defense 
from 196^ to 1974-^.Administration* policy was focused on higher 
defense spending in the 1972 budget, following a 3-year period of 
no growth, ^nd this 'policy was subsequently reflected in defense 
totals, especially after 1974. The effect on defense R&D actitivies, 
however, was^somewhat delayed; after significant growth in 1972, 
R&D support did not rise substantially until 1975 b,ut has contin- 



,jj£din a positive upward trend since th^n. The requested total in 
theNesidentjS budget for 1978^ was $12.9 billion, an 8-percent 
increase over 1977. ^ ^ ' ^ 

Defense military programs include all those withfn the RDT&E 
'appropriation of the Department of Defense (DOD) plus small 
amounts from other appropriatiorTS primarily xiovering pay and 
allowances of military personnel engaged in R&D activities. , 
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Federal R&D obligations 

(Dollars in mill(ons| 



This increase rt»*y be. smaller as a result oi coNpressional action As of November 1977 the 
Congress had cut the ROT&C requested total by approximately 2 5 percent The effect on broad 
sut)tun( tional ^reas o1 national defense could npt bie exactly determined, t)ut fl^sumably the 
increases between 1977 and ^1978 will be smaller than indicat<^d here for some areas » 

byfunaion ' fiscal years ^969-78 



Function 


1969 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


1977' 




1978' 


Total . 


'$15,641 1 


$15,340.3 


$15,545.0 


$16,497.8 


$16,800.1 


$n,414.7 


$-19,013:3 


$20,758.6 
c-^ 


$24,465.3 


$26,316.7 




8.353.7 


7,976.3 


8,106.1 


8,897.7 


8,997.9 


8,974.6 


9,620.9 


10,346.2 


11,917.0 


12,906.8 


Space 


3,731.7 


3,509.9 


2,893 0 


2,714.? 


2,601.3 


2,477.6 


2,511.3 


2,863.2 


2,972.4 


>3, 140.0 


Energy development and 






















conversi^ ^ . . .... 


327.9 


, 317 3 


- 323.6 


382.7 


441.6 


605.1 


1,1097 


1 


2,390.4 


2,797.7 


Health 


1,126.8 


1,125.8 


1,338.0 


1,588.8 


1,624.3 


2,096.4 


2,17Ji.9 


2,3(j/5 


^ 2,622.2 


2,682.6 


Environment , . . . » 


315 2 


354.1 


464.6 


533 ^ 


651 5 


693,0 


^f7.1 


899.4 


1 :i 00 7 


1 ,098 3 


Science and technology base . . 


51 3.4 


524.6 


523.8 


601.2 


604.7 


694.6 


781 6 


839.2 


952.6 


1.05^.9 


Transportation a;id 


















768.8 


804.8 


communications 


458.1 


590.2 


778.7 


614 6 


630.1 


702.9 


640.5 


635.7 


Natural resojQ^s .... 
F ood, fiber, and other agricul- 


201.0 


237.5 


326.0 


3^4.0 


341.0 


340.8 


444.6 


48B.8 


546.9 


609.8 






















tural products . .... 


225.0 


♦ 240.6 


246.9 


290.7 


296.9 


291.'0 


, ' 348.5 


388.3 


444 0 


488.3 


Education 


154 8 


146 6 


186.1 


190^- 


^214.2 


173 5 


149 1 


14:2 4 


28 3.8 


269.2 


Income security and social 






















services 


96.7 


105 6 


127 8 


125 2 


157.2 


133.8 


148.5 


^ 133.4 


155 9 


* 148.0 


Area and commumiV development, 






















housing, and public services . . 


49.4 


91.1 


88.7 


87.4 


96 7 


96.4 


101.8 


T04.2 


110 5 


99 2 


Economic growth and productivity 


55.8 


{ 80.0 


98.9 


62.8 


75.1 


71.9 


67 1 


83.9 


98.1 


96.8 


International cooperation and 














r 








developfTient . . . " . . 


26.8 


32.2 


32 3 


29 5 


32.9 


26?7 


29 8 


44.5 


53.3 


70.8 


Crime prevention and control . . . 


4 8 


8.6 


10.3 


2S 0 


34.8 


36 3 


4S 9 


36.3 


48.9 


44.4 
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' RAD plant excluded 

• f slimates t)jscd on PresiderH's 1978 budget lo (-ongress 

' the inclusion oi R&D plJnl obligJtions jor energy would jdd $2()6 " 

m 1978 

SOURCE NJrional Scienc e f oufHiJlion ^ 



million »n 1976, SSO« 9 millton in 19:7, and SSS2 4 million 
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Defense RDT&E pr6grams have been reorganized under new 
headings to better point up key areas^f interest^, but data ar- 
ranged by these categories are available back to 1972 only. 

The largest area of R&D support is that of tactical programs, 
v^hich in 1977 represented more than one-third of all RDT&E activ- 
ities and have never represented less than three-tenths. The re- 
quested total in 1978 for these programs was 17 percent more 
than the 1977 total of $3.7 billion. 

In air warfare systems, the budget request called for work to go 
forward on the Air Force F-16 and Navy F-18 fighter aircraft and 
accompanying air-to-air missiles. Development was to continue 
on V/STOL (vertical short takeoff and landing) technology. In land 
warfare', major development efforts included the Army XM-1 tank, 
. the advanced attack helicopter (AAH), and the Patroit (SAM-D) air 
, defense system. In ocean control, the major development effort 
was the LAMPS antisubmarine warfare helicopter. In combat sup- 
. port the most notable program was the Air Force advanced warn- 
ing and control system (AWACS). These programs were all ap- 
. proved by the Congress although the V/STOL and AWACS pm- 
grarns were spmewhat reduced from request levels and the AAH 
' wa^ increased. 

Strategic programs, next in size within the RDT&E appropriation, 
totaled $2.3 bi^lion in 1977, and no overall change was expected 
inythe budge^^plan for 1978. Currently, these programs make up 
about one-fifth of the RDT&E total*. 

In 1978 a major cjevelopment effort was to continue for the Navy 
Trident sea-launlched ballistic missile system although at a lower 
V level Ihan^in 1977 since this program is entering into procure- 
^ ^ ' ment. Continued development was included ih the budget for the 
Air Force B-1 bomber (procurement of which. was later discontin- 
' ued%by pie President while development was to gO forward). Full- 
scale deveto^ent was to begin on ,the Air Force M-X interconti- 
^ - nental ballist^ missile. Two strategic cruise rriissiles — one Navy, 
one Air Force — were to contmue in full-scale development. These 
plarrs were largely concurred in by the Congress. 



** The former RDT&E headings were military sciences, .aircraft and related equipment/ m.is- 
sileS^nd related equipment, military astrunautics and related equipment, hhips, imati craft and 
related equipment, ordnance combat vehKlcb, and related equipment, (jther equipment, and. 
prograiHAide management and support ^ ^ 
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Technology base programs were at the $1.7 billion level in 1977, 
and the budget request included a 10-percent rise for this.area in 
line with DOD policy initiated in the 1976 budget to reverse a real 
long-term decline. * . 

Intelligence and communications, whkh more thaa doubled be- 
tw^ 1972 and 1977 to reach a level of $1:0 billion, was expected 
to grow 11 percent in the 1978 budget request. 

/Cdvanced technology development showed a small increase in 
the 1978 budget request. 

Programwide management and support showed virtually no 
growth between 1972 and 1976 but a rise to $1.3 billion in 1977. 
No increase was requested in 1978. This activity covers Federal 
contract research centers, rangeS; test facilities, and studies and 
analyses. 

Defence-related* atomic energy programs, which have been en- 
' tirely conducted by the Energy Research and Development Ad- 
ministration (ERDAj^'^showed increases in the 1978 budget plan: 
weapons R&D and testing to grow 6 percent and naval reactor 
development to grow 11 percent. These plans were |pproved by 
the Congress. 

• Space is the only function with lower funding in 1977 and 1978 
than in 1969. During this period the share of space within, the 
Federal R&D total has fallen from 23.9 percent to an estimated 
12.1 percent in 1977 and 11.9 percent in 1978. 

Manned space flight has always been the largest subfunction, 
accounting in 1977 for two-thirds of the space R&D total. As the 
Apollo program of the National Aeronautics and Space Adminis- 
tration (NASA) phased down to completion in 1973, the share of 
the manhed space subfun(^ion decreased but always made up 
more than one-half of all space support. In 1973 the Skylab was 
the leading program but by 1974 had yielded to the space shuttle 
and thereafter been terminated. Since then the rapidly growing 
space shuttle program has not only dominated martned space 
flight but has also been the leading space program overall. By 
1975 the rise in obligations for the space shuttle produced a rise 
in obligations for the space function that has continued each year 
since then. 
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The space shuttle was proposed for only nominal dollar growth in 
1978 (2 percent) since development had advanced to the point of 
an initial approach and landing test in 1977 and a fjrst manned 
orbital flight the same year. Accompanying the development of 
this versatile system is a NASA program in space transportation 
system (STS) operations capability development. This program 
was expected to grow almost five times from 1977 to 1978, and 
Congress has confirmed the budget expectation. This program 
was approved. 

Within the space sciences subfunction the broad NASA physics 
and astronomy program reflected a proposed 35-percent increase 
that included the start of development on a 2.4-meter space tele- 
scope to be launched by the shilttle in 1983. This program was 
approved. ' ^ 

The NASA lunar and planetary exploration program, however, 
reflected an 18-percent drop in the 1978 budget request. The de- 
dine in funding in this area since 1973 Has reduced the share of 
space sciences within the spac^e function. Despite an overall re- 
duction, funds were included for a new mission— the Jupiter orbi- 
ter/probe, which was subsequently approved by Congress. 

Space, technology '\s scheduled to rise substantially in 1978,^ large- 
ly because of the NASA space research and technology program 
to provide a technology base for space activities including shuttle 
payloads efforts. 

Supporting space activities cover NASA tracking and data acquisi- 
tion, scheduled for a 10-percent increase in 1978. 



• Energy development and conversion has shown unprecedently 
large gains for a major function ever sinc^*<w4. The average an- 
nual growth rate for energy R&D programs between 1969 and 1974 
was 13.0 percent; between 1974 and 1978, an estimated 47.0 per- 
cent. As a share of all Federal R&D programs, those in energy have 
grown from 2.1 percent in 1969 to an estimated 9.8 percent in 1977 

* and 10.6 percent in 1978. 

In 1978 nuclear programs in the President's budget made up more 
^ than one-half of the energy R&D total compared with more than 
nine-tenths in 1969. Although steady growth has been shown 



^ The term "i^heduled" refers to congressional action 
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since 1971 support to the nuclear area, R&D support to nonnu- 
clear areas has grown more rapidly* especially from 1975 onward. 

As a group, the nuclear programs were expected to rise 15 per- 
cent in 1978 in the budget proposal. Obligations for the ERDA 
liquid metal fast breeder reactor (LMFBR), the largest program, 
showed a decrease from 1977 in the President's budget and later 
Presidential and congressional action further reduced^ the pro- 
gram in the form of a cutback in support for the Clhich River 
b'reeder^eactor as well as for the base program. ERDA fuel cycle 
research and development, the second largest program, doubled 
over 1977 in the 1978 budget request. The ERDA magnetic fusion 
program was expected to grow 8 percent; ERDA nuclear research 
and applications, 14 percent; reactor safety research of the Nucle- 
ar Regulatory Commission (NRC), 22 percent; and ERDA laser fu- 
sion research, 26 percent. Subsequent Presidential and con^ces- 
sional action has further increased these programs. 

Nonnuclear programs as a whole refletted a 19-percent increase 
in the budget request. Among these, coal utilization research by 
ERDA, the largest program under the fossil subfunction, was ex- 
pected to show a decline in 1978 because of the large 1977 car- 
ryover, but congressional appropriations for some subprograms 
may result in a 1978 increase. ^ • / 

Solar and geothermal energy development continued strong re- 
cent grovyth with "substantial increases granted by Congressvto 
both solar and geothermal R&D efforts. 

Energy conservation s^as the chief growth area in the 1978 budg- 
et; and it is now scheduled tg more than double, with sharp ex- 
pansion planned in- end-use conservation and technologies. ' 



Health R&D programs revealed only a slight (2 percent) increase 
in the 1978 budget. Obligations in 1977 were high because of the 
effects of a congressional override of the President's vetd of the 
1976 appropriation for the Department of Health, Education, and 
Welfare (HEW) midway in the fiscal year. The resulting increase 
carried into 1977. Later congressional action has had the effect of 
increasing the 1978 total substantially. Over the longer term fund< 
ing for health has grown substantially; the average annual rate is 
almost twice that of overall Federal R&D funding. The share of 
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health in the Federal total has risen from 7.2 percent in 1969 to an 
estimated 10.7 percent in 1977 and 10.2 percent in ^978^ 

Biomedical research accounts for 9 out of 10 health R^^D dollars,, 
a share that has increased somewhat since "t%9rTVJ^residential 
policy de*cision in 1972 added impetus to growing suppOft^or 
cancer research, which continued- to rise every year thereafte?. 
Additional emphasis^ was placed on heart and lung research in 
1974 with increases in subsequent years. Between 1969 and 1976 
the share of cancer research within the biomedical, research total 
grew from 17 pej:jG^iU to 31 percent. In the current period (1976- 
78) other areas are showing faster rates of growth than cancer and 
heart and lung research, among them arthritis, metabolism, and 
digestive diseases; aging; eye diseases; and environmental health 
sciences. 

* 

Mental /iea/f/? research is now scheduled to increase somewhat in 
1978 over 1977, but the increase oVer 1969 is still not large. 

Delivery of health care revealed a slight reduction in the 1978^ 
budget proposal. 

Drug abuse prevention and rehabilitation is scheduled to support 
the same level of effort in 1978, an amount that has scarcely 
changed since 1975. 



• The environment function was expected to show almost the. exact 
total in 1978 as shown for 1977. Over the .longer term, however, 
this area has been among the more rapidly growing, with an aver- 
age annual rate almost three times^that of Federal R&D activities 
as a Whole between 1969 and 1978. The share of environment 
within the Federal total has grown from 2.0 percent in 1%9 to an 
estimated 4.5 percent in 1977 and 4.2 percent in 1978. 

Environmental health and sa/iefy remains the leading subfunction, 
accounting for almost two-fifths of the total environment effort in 
1977. The largest program is sponsored by ERDA in environmental 
research and development related to new energy technologies. A 
substantial increase was scheduled for 1978. The rapid growth of 
this program has had a marked influence on the growth of the 
whole subfunction. 
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^ Pollution control and environmental protection, more than one- 
third of the environmental total in 1977, reflected a .decrease 
overall in-the President's budget for 1978. This decrease was al- 
^ most entirely caused b^y appa^ent declines in several programs of 
the Environmental Protection 'Agency (EPA) that had reflected a 
carryover of t^dbHgated funds fnto 1977. No actuif decline in 
effort is anticipated. 

Understandmg, describing, and predicting the environment was 
expected to show slight growth in 1^78, making total programs in 
this area more than one-fourth of the environment total. Two 
• NASA programs in ocean and weather monitoring and forecasting 
are now scheduled for decreases, but these are more than offset * 
by a Geological Survey (Injerior) increase for mapping of earth- 
quake geological hazards and for a National Science Foundation 
(NSF) program m earthquake Engineering. 



• Science and technology base has been a growth area since 1974 
when increases in NSF research project support and in ERDA 
high-energy physics, basic energy sciences, and nuclear physics 
were sufficient to produce a decided upvvard change in the.fijnc- 
tion totaL These programs are the chief ones within the science 
and technology base function. Between 1969 and 1977 the share 
of this function in the Federal R&D total rese from 33 percent to 
an estimated 3.9 percent, and the anticipat||p^ share in 1978 Nyas 
4.0 percent. 



• Transportation and communications showed only a slight:^ain (5 
percent) in the J978 budget proposal. This function grew during ^ 
the 196^-78 period, however, at a rate double that of all Federal 
R&D programs. The share within t,he Federal total was 2-9'perceat 
in 1%9 compared with an estimated JA percent in 1977 and again 
in 1978. 

9 

The a/rsubfunction, which accounted for almost three-fifths of all , 
function activity in 1977, largely represents the ^JASA aeronautical 
research and technology program, wbich is scheduled for moder- 
ate growth in 1978. 
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The ground subfunction showed a moderate decline in the budg- 
et, largely resulting from reduced railroad research and highway 
traffic safety research on the part of the Department of Transpor- 
tation (QOT). 

Other subfunctions, considerably smaller in size oiJvndlng, are 
water^and multimodal, and each of, these reflect^ a slight de- 
crease in the 1978 budget request. The communications Subiunc- 
tion showed a significant increase, almost entirely, from planning 
for the NASA space communications program. V 
^ " \ 



Natural resources reflected 12-percent growth. in the 1978 budget. 
Growth for the 1969-78 period was more than twice'that of Feder- 
al R&D funding overall. The 1969 share shown by this function 
was 1.3 percept but it was 2.2 percent in 1977 and anticipated to 
be 2.3 percentTn 1978. ^ 

Th'e subfunctions of natural resources embrace mineral, water, 
land, recreation, and multiresource programs. The size and 
gro\vth .of one program— NASA earth resources detection and 
monitoring — now places the multiresource area first in size of 
funding, at more than one-third of the natural resources .total in 
1978. The second subfunction is concerned with mineral pro- 
grams ahd makes up less than one-third of the function total, al- 
though a decrease as shown in the 1978 budget m^y be converted 
to an increase by congressional action on mining. research pro- 
grams. 

( 

Food; fiber, and other agricultural products R&D support began 
to show important growth in 1975, which has continued signifi- 
cantly since then. The planned increase, as shown in the budget 
for 1978, was 10 percent. This function has increased from 1A 
percent of the Federal R&D^total in 1969 to an estimated 1.8 per- 
cent in 1977 and 1.9 percent in 1978. v 

Chief gains are found in programs within the production subfunc- 
tion, important among them being a proposed competitive grant 
program for basic and applied research in are^s related to long- 
range food needs. 
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Marketing and distribution programs also were expected to in- 
crease in 1978, mostly for work in marketing^ffigency.^ 



The education function has revealed a fluctuating support history 
in the 1%9-78 period. Heaviest funding areas have been HEW's 
National Institute of Education (NIE) and occupational, vocational, 
and adult ^educatipQ programs of the Office of Education (OE). 
Currently the latter program area is the largest within this func- 
tion, and the drop in this program in the 1978 budget- resulted in 
a decline in the level of education overall. The ed^catipn share of 
the Federal R&D total was 1.0 percent in 19^9, attained an estimat- 
ed 1,2 percent m 1977, but was expectecl to be 1.0 percent in 
1978. - \ 



Income security and social services has varied in R&D support 
from one year to the next. The proposed 1978 level was the same 
as for 1975, a 5-percent decrease from 1977. Programs within this 
function are concerned with rehabilitation, employment and 
training, 'child development, special analytic studies of social 
questions, and pu^blic assistance research, to name the major 
ones. This function has never represented as much as 1 percent 
of all Federal R&D obligations. 



Area and community development^ housings and public services 

is a function that consists mainly df R&D ppgrams of the Depart- 
ment of Housing and Urban Development (HUD) in housing as- 
sistance, hou5rwg economic data and analyses* community devel- 
opment, and related areas. Other programs in cotnmunity and 



economic developmerit and intergovernmental relations are also 
included. Growth for this function has been slightly ahead of 
. growth for all Federal R&D programs in^the 1969-78 period, but 
the share within the Federal R&D total has never been as* much as 
1 percent. 

f 

« Economic^|rowtlHlnd productivity has shown sporadic growth. At 
present this function is made up of 24 programs of a number of 
agencies with differing missions. ^The programs include work on 
rmproving,the jjse of materials, the use of forest products, and 
the use of^pace-generated and other technology, including com- 
puters. Studies of productivity and' market behavior are also in- 
cluded. ' * 



« International cooperation and development shows growth almost 
twice that of all Federal R&D programs jn the 1969-78 period. ^Jhe 
chjef program area within this function is made up- of R&D efforts 
of the Ageiu^ for International Development (State), and the re- 
cent expansion of these programs is the chief cause, of growth for 
the funhion. 



Crime prevention and ^ntrol recorded the highest growth rate 
for any function in the 1969-78 timespan— 28.0 percent. Starting 
from'a small base, R&D programs, mostly represented by the Law 
Enforcement Assistance Administration (Justice), increased rapidly 
until 1975 but have shown little ch'ange in support since then. 



Part lie 

FUN CATIONS IN DETAIL 




NATIONAL DEFENSI 



• Between 1969 and 19^4 R&D obligations for national defense fluc- 
tuated fairly narrowly from one year to the next with the excep- 
tion of a 10-percent rise in 1972, The average annual growth rate 
was 1,4'per<;ent for this period! Since 1974, however, obligations 
have risen steadily, averaging 9,9 percent on an annual basis from 
1974 to 1977, This Ji^fger growth in recent years has significantly 
influenced the overall Federal R&D level. 

/ 

V 

• In the President's budget an 8-percent increase in R&D support 
was reflected in 1978 over 1977, with most program areas showing 
increases. In the budget request the R&D total for the national 
defense function was an estimated $12.9 billion. 

^ • • 

• The shares of national defense within the overall Federal R&D to- 
tal were" an estimated 48.7 percent in 1977 and an estimated 49.0 
percent in 1978. These compare with a peak ratio of 53.9 percent 

. in 1972. ^ , • ' 



39 




♦ » 



National defense, total 

Tactical programs {DOD-RDT^^ 

Strategic programs (DOD-RDT&E) 

Technology base (DOD-RDT&E) 

Programwide management and 

support (DOD-RDT&E) 

Intelligence and communications 

(DOD-^^DT&E) 

Advanced technology development 

(DOD-RDT&E) 

Other DOD-mihiary .'. 

befenscTelated atomic energy 

Weapons R& D and testing activities 
(ERDA) 

Other defense-related activities ... 


1969 


1976 


1977' 


1978' 


[ Dollars in millionsi 


'$8,353.7 


$10,346.2 


$11,917.0 


$12,906.8 


Percent distribution 


92.0% 


93.1% 


93.5% 


93.6% 




88.4 
/ 3.6 




28.0 
21.5 
14.4 

) 11.3 

J 8.6 

5.4^ 
i 4.0 


31.2 
18.9 
14.3 

11.2 

8.8 

5.4 

3.7 


33.8 
17.4 
14.6 

10.2 

9.0 

5.3 
3.3 


8.0 


6.9 


6.5 


6.4 


6.6 
1.4 


5.1 
1.8 


« 4.9 
1.6 


. 4.8 
1.6 


(') 








(M 








* Btimates hated on the President's 1978 budget lo Congress 
' Less than 0 05 percent 




• * 



SOURCE Nalionat Science Foundahon 
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• The defence military subfunction accounts for almost 94 percent 
of the R&D funding total for national defence, and it includes all 
program areas except those for military applications of atomic 

— ^ergy.^ Nearly the entire subfunction is made up of Department 
of Defense (DOD) RDT&E programs. Congress cuf the 1978 budg- 
et request for these programs by approximately 2.5 percent. At 
the time this 'report was prepared, the effects of this action on 
broad prpgram areas within the subfunction (tactical programs, 
strategic programs, etc.) could not be determined. It can be as- 
sumed that increases shown between 1977 and 1978 will be small- 
er in some areas than indicated. The following statements on 
funding for specific programs; however, are consistent with con- 
gressional action. 



Tactical programs made up almost one-third of the national de- 
fense total in 1977, or $3.7 billion. A 17-percent rise in tactical 
programs in 1^78 was requested in the President's budget. This, 
was the largest doHar increase for any defense area and followed 
a similar situation in J977. ** 



* This subf|inctiQn covers all obligations for the research, development, test and evaluation 
(RDT&E) appropriation,, except for relatively small amounts used for R&D plant, plus minor 
amour^ts of R&D support from other appropriations, primarily pay and alloyvances of military 
personnel working in research and development. The RDT&E funds are broken into program 
areas, which in this report are treated as subcategories within the defense military subfuncti^)n. 
Obligations for some program areas show an erratic pattern with sha7p increases and decreas- 
es The reason is that development of a new weapons system from initial definition (o comple* 
hon of testing and introduction into the ope>ating forces may take 5 or more years. As the 
definition phase is completed and the new system* moves into full-scale development,, steep 
increases in funding are required,, but as this phase nears completion, funding falls off sharply. 



r 



The largest single program, the Navy F-18 air combat fighter, is 
scheduled for steep growth in 1978, producing the greatest up- 
ward pressure of any program on the rise in DOD tactical pro- 
grams area. Smaller increases are shown for the Navy V/STOL air- 
craft, the Army SAM-D Patriot surface-to-air missile system, the 
Navy LAMPS helicopter, and Army Hellfire heliborne missile. The 
SAM-D program is the second largest single tactical program of 
DOD. Other large tactical programs include the Air Force F-i16 air 
combat fighter (currently requiring lower funding as development 
enters later stages), the Army XM-1 tank, and the Air Force E-3A 
advanced warning and control system, the Army AAH helicopter 

• and the Army U.S. Roland missile system. 

Strategic programs made up almost one-fifth of the national de- 
fense total in 1977, or $23 billion. The budget request in 1978 
kept the same oyerclii level, although individual programs 

* changed. This area has grown at the same rate as tactical pro- 
grams from 1972 •(the first year for which comparable 'data are 
available) to 1978. 

The largest program is the Air Force B-1 bomber, already in later 
stages of development and thus reflecting a decrease from 1977. 
Presidential action was taken subsequent to the budget request to 
cancel procurement of this plane although development was to 

.continue. The next largest program, the Navy Trident I subma- 
rine-launched missile system, reflects the largest decline of any 
strategic program since it is advancing into the procurement 
stage. The Navy Tomahawk strategic cruise missile, next in size, 
shows a considerable increase as development continues. An 
important increase is scheduled for the Air Force M-X interconti- 

. nental ballistic missile, now in full-scale development, as well as 
for the Air Force ACM-8^, ALCM air-launched cruise missile. Two 
Army programs, important in size and showing a steady level-ts^f 
effort, a)^ the ballistic rfiissile defense systems te(?hnology pro- 
gram ano the ballisti4 missile defense advanced technology pro- 
gram. 
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Strategic programs 



Technology base- 




/ 

Programwide management 
and support 



Intelligence and > / 
communications / 

✓ — y.^ 

^ Defense-related 
atomic energy 



Technology base programs accounted for 15 percent of the na- 
tional defense function^ in 1977. A fairly sizable increase was 
proposed for 1978. Programs in this area are used to develop op- 
tions for improving military capabilities. R&D activities seek to 
determine feasibility of principles and concepts related to promis-* 
ing technological advances. 



The research effort is concentrated in engineering but includes all 
the science disciplines; performance is by a combination of in- 
house DOD laboratories, industry, and universities. 



Programwjde management and support covers Federal contract 
resea<;ch cjenters, ranges, and test facilities and the funding of 
evaluatlve'studies and analyses of weapons systems. 



Intelligence and communications covers the development of new 
technical means of acquiring-data on foreign threats to national 
security and new methods for disseminating these data. This R&D 
area has grown more rapidly than most other R&D areas of DQD, 
more than doubling between 1972 and 1977. An 11-percent in- 
crease was requested for 1978. 



Advanced technology development programs are an extension of 
technology base R&D activities. Between 1972 and 1977 these pro- 
grams almost tripled. Within this program area the concepts cre- 
ated within technology base are further developed for production 
and deployment testing in the field. A small increase was pro- 
posed in 1978 in the President's budget. 

Other DOD military activities consist of R&D support by DOD 
thaft is outside the RDT&E appropriation. These mostly cover pay 
and allowances of military personnel working in research and 
development. 



\ 



Defense-related atomic energy consists of two broad programs of 
the Energy Research and Development Administration (ERDA). In 
this.area growth has been uneven, (3Ut a continuous rise has been 
recorded since 1975. A 7-percent increase was proposed in 1978^ 
Weapons R&D and testing activities are c%fried out in conjunction 
with the armed services. The naval reactor program, undertaken 
for the Navy, provides for the design andNJevelopment of naval 
nuclear propulsion systems. Requested increases for these pro- 
gram^received congressional approval. Work in defense-related 
atoijuc energy is currently about 6 percent of the total defense 
R&fJeffort. 



' Percent 



Obligations, 



Average Annual 
Percent Change 



1969-74 


-7.8 


1974-76 


7.5 


1976-77 


3.8 


1977-78 


5.6 




SPACE 



• I After a steady decline from 1^69 to 1974, the trend for space R&D 
' programs has been reversed, and continued expansion is shown 
' in the current (1976-78) budget ^period. In 197a an increase of 3 
percent wa§ requested, making the space total $3.1 billion. 



Despite recent gains, space is the only function with lower obliga- 
tions in 1978 than in 1969. New R&D activities, such as those relat- 
ed to the space shuttle, have not offset the decline icaused by the 
pha*seout of the Apollo program in 1^73. I 



In 1969 the spacW^hare of total Federal R&D support was 23.9 
parent, while in ^977 the share was estimated at 12.1 percent 
andin 1978 af^11.9 percent. 
«» 
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1969 


— > 

1976 


\ 

1977' 


1978* 


[Dollars in millionsj 


$3,731.7 


$2,863.2 


$2,972.4 


$3,140.0 


'^'ercent disttibution 


70.4% 


66.3% 


68.1% 


67.0% 


^ 4.2 


42.0 
6.6 


44.2 

6.7 


4Z8 
8.5 


3.8 
.5 


.5 
6.0 


6.1 


2.6 
A. 

5.9 


0 

1.6 
55.8 


• 5.8 


5.1 


4.3 . 


8.8 


1 1.9 


12.1 


11.3 


10.0 


18.7 


16.4 


16.5 


4.0 
2.8 
1.1 


5.6 
8.9 
.7 


5.6 
6.4 
.7 


7.1 

5.0 
^ 1.1 


2.1 


3.6 


3.7 


3.3 


10.9 


' 5.1 


5.4 


. 6.0 


2.5 


4.4 
.7 


4.7 
.7 


5.0 
. 1.0 


8.7 


9.9 


10.1 


10.5 


8.7 


t ^9 


10.1 


10.5 



space, total ' 

Manned space flight 

Space shuttle (NASA) 

Space flight operations (NASA) 

Space transportation system operations 

capability development 

Skylab :.Tr.. 

Other 

Expendable launch vehicle development 

and support (NASA) ^ 

Apollo (NASA) 

Research and program managemerft 
. (NASA) 

Spacevsciences* 

Physics and astronomy (NASA) 

Lunar and planetary exploration (NASA) 

Life sciences (NASA) ^ . . , 

Research and program managcm'ent 
(NASA) 

, Space technology 

Space research and technology (NASA) 

Space nuclear systems (ERDA) 

Supporting space activities 

Tracking and data acquisition (NASA) 

\ ' : 

' Estimates bas«d on th« President's 1978 budget to Congress 
SOURCE National Science Foundation i 
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CoiTMnents 



• Manned space flight is the major cfomponent of space R&D fund- 
ing, accounting for tvyb-thirds of||tie space total, in 1978 funding 
wa5 to increase slightly in the budget proposal. The NSA space 
shuttle, for which developpientiefforts will continue toward i.nitial 
operational .capability in 1980,\remains the largest program in 
manned sp^ce flight and in the] space function, with an obliga- 

, tional level of more than $1.3 bimon in both 1977 and 1978. 

The space shuttle is the first reusable space vehicle designed to 
carry different types of payloaja to and from low Earth orbit. Possi- 
- ble space shuttle missions will include retrieving payloads from 
orbit for reuse, servicing and repairing satellites in space, trans- 
porting and operating space Stations, and performing rescue mis- 
sions. In 1978 approach and landing tests will be completed, main 
propulsion tests initiated, and orbiter and main engine produc- 
tion startedv. 

' Space flight operations, a supporting program area, reflected a 
34-percent increase in the 1978 budget and this was approved by* 
the Congress. This area includes development by NASA o,f a 
space transportation system (STS)^ operations capability plus de- ^ 
velopment, test, and mission operations (DT&MO) activities relat- 
ed to all NASA missions. STS operations capability development 

' covers the spacelab as well as upper stages, multiuse mission and 
payload support equipment, missiqn control center upgrading, 
and payload and operations support. Funding is scheduled to in^ 
crease almost five times in 1978.^ DT&MO activities, large in sup- 
port, show a small planned increase. 

Expendable launch vehicle development and* support efforts of 
NASA are expected to decrease 10 percent in 1978. These activities 
cover launch operations and engineering and maintenance to sus- 
tain launch activities, as well as reliability improvement of vehi- 
cles and ground-support equipment.^ - ^ 



' The term "scheduled" in this report refers to congressional action. 

\ 
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Space sciences is the second largest ^ubiunction, comprising one- 
sixth of the space total in 1978. The proposed 6-percent increase 
resulted ^rom expansiori in the NASA physics and astronomy pro- 
gram, which more than offset a^ecrease planned for NASA lunar 
and planetary exploration. • 

The proposed 1978 increase of 35 percent in physics and astrono- 
my provided for funds to b*egin development of the advanced 
Earth orbiting space telescope to be launched by the space- shuttle 
in 1983 and also for funds to increase shuttle/spacelab payload 
development. Work will continue on the high-energy astronomy 
observatories designed to study X-ray, gamma ray, and cosmic ray 
sources. Work will proceed on the .solar maximum mission satel- 
lite scheduled to be launched during the next period of peak so- 
lar flare activity in 1978^0. 

The proposed 18-percent ,reduction in 1978 for lunar and plane- 
tary exploration was concurrent with the Pioneer missions to 
Venus and the Mariner missions to Jupiter and Saturn moving be- 
yond the taunch stag^. Funds were included in the 1978 budget 
for a new mfssion, the .jupiter orbiter/probe, to be launched ^in 
1981, and most of these funds were voted by Congress. ^ 



Space technology is expected to rise 17 percent in 1978, but will 
account for less than one-tenth of total space R&D support. The 
predominant element of this subfunction is the NASA space re- 
search .and technology program designed to establish a strong 
^tecRpology base for space activities. The 1ncreasej)f 12 percent 
for 1^78 will provide for further emphasis on information systems, 
chemical and electric propulsion, and space energy systems. 
Support for the ERDA space nuclear systems program, the other 
element, is also expected to increase in 1978. 



• Supporting space activities consists of only one progicwn.; the 
tracking and data acquisition support effort for the entire' NASA 
flight program, including automated missions, sounding rockets, 
and aerodynamic test flights. The 1978 request for this program 
included a 10-percent increase in obligations, almost entirely ap- 
proved by the Congress. 

5 0 ' ^ 





ENERGY 



Energy development and conversion continues as the leading 
growth area in Federal Ri&D fundingTThe level of support for this 
function surpassed $1 billion in 1975, $2 billion in 1977, and was set 
at $2.8 billion in 1978 in the President's budget request^^ The 17- 
percent increase in 1978 was tne largest relative gain of any major 
functionill ^ V 



Over the 1969-77 period tKeL.average annual growth rate of 28.0 
percent for energy development and conversion is the highest of 
any function except crime prevention and control. ^ 



The energy development and conversion share^f total Federal 
R&D support wa^.1 percent in 1969, and in 197^ it reached an es-' 
timated 9.8 percent and was expected to be 10.6 percent in 1978. 



The Office of Management and Budget (OMB) has cited higher Federal totals for energy 
R&D activkies in 3977 and 1978 than are shown in this report: $2.9'billion and $3.9 billion, re- 
spectivejy. Differences arise not only from the fact that R&D plant data are included in the 
OMB bgures but also from the fact that they are based on budget authority rather than-obliga- 
tions ^nd include as well some program elements that would be regarded m this report as be* 
longiqg under functions ot^r than energy In this report each program is a^gned to a func- 
tional ,area on the basis of its primary purpose,; e g , an energy-related prograi^wf^ose primary 
purpose IS environmental protection would be assigned to the environment function and would 
not appear under the energy function. In this report the energy totals for 1977 and 1979 would 
be $2.9 billion and $3 4 billion, respectively, if R&D plant were included See Office of Manage- 
. ment and Budget, Special Analysis P ^edem^ Research and Development Programs, The Budget ^ 
1978, p 290 (Washington, D C 20402 Supt of Documents, U S Government Printing Office) 
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Trends in R&D Programs 



\ 














1969 


1976 


1977' 


1978' 






[Dollars in million^) 


Energy development and conversion, total 


$327.9 


$1,587.6 


$2,390.4 


$2,797.7 






Percent distribution 






93.3% 


59.-5% 


55.1% 


' 54.2% 


Liiquid metal fast breeder reactor (ERDA) ..... 




( 25.1 


22.7 


17.3 


Nuclear research and applications (ERDA) 


1 63.'8 




5.8 


5.6 


Fuel cycle research and development (EROA-) ^ !' 




( 8.6 


7.1 


12.2 


Uranium enrichnnent process development 


I 8.0 


{ 






(ERDA) ... .'^ 




) 


V 3.5 


2.9 


3.1 


Magnetic fusion (ERDA) . 




8.1 


9.4 


7.7 


, ^7.0 . 


Reactor safety research (NRC) 


7.5 


5.6 


3.8^ 


4.0 


Laser fusion (EROA) 




( ) 


4.4 


3.3 


3.6 


Reactor safety (ERDA) . . 








1 .£. 


.7 * 


Other 




6.0 


.4 


^ o 

.O 


.0 






6.1 




T5 A 

zi.U 


1 o c 

ly.D 


Coal utilization (ERDA) . 




4.6 


20.5 


19.4 


15.6 


Petroleum and natural gas (ERDA) 


.8 


1.7 


1.9 


2.5 


la situ technology (ERDA) 




.7 


1.0 


1 .5 , 


1.4 








1 


.1 


.1 








Q 1 


1 3.1 


1 3.2 


Solar energy development (ERDA) .. 




o.y 




1 n 0 

1 U.z 


Geothermal energy development (ERDA) 




2.2 


2.2 


3.1 






.6 


6.2 


7.5 


12,0 


End Mse conservation and technologies lo 










> improve efficiency (BRp A) 




2.4 


3.8 


7,8 


Elearic energy systems and energy storage 










(ERDA) 






2.3 


2.3 


3.0 


ImprovenDent in power sy^stems technology 










(TVA) 




(M 


.6 


* .6 


.6 








.3 


.3 








.9 


.4 


. .3 








1.9 


1.3 


.9 


Energy programs (NASA) 






1.7 


1.1 


.9 






.2 


.3 





^ £$tim4te5 ba^ed on^lhe President's 197« budget lo Congress 

'L^r fusion W4i included m weapon* R&D and testing ^ctiviltes prior to 1974 

»Le*s ttwn 0 05 percent 

iOURCf National Sciertce Foundation 

• \ 
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Comments 




• • The nuclear subfunction is still predominant, accounting for 54 
percent of the<9energy function total in 1978. Although funding of 
nuclear 'energy R&D programs has grown rapidly, the* share of 
. nuclear enexgy within the energy total has declined from 93 per- 
cent in 1969 to. the present ratio as energy R&D^ support has 
broadened. Even so, the 15-percent increase in the President's 
budget in 1978 placed nuclear R&D obligations at almost five times 
the 1%9 support' level. 

The ERDA liquid metal fast breeder reactor (ImFBR) is the largest 
single program within the energy function, apctJim^ing ior 17 per- 
cent of the. total energy effort in 1978, as' shown in the budget. 
The objective of this program has beert>o develop and demonstrate 
an LMFBR power system, 'including supporting fuel cycle and 
safety and environmental concerns, to the point where private 
industry and utility continuation is economically and environmen- 
tally sound. The President's budget /equest included an 11-per- 
cent decrease in this program in 19^, but later Presidential and 
congressional action reduced the program further in the^form of 
a cutback in support to the Clinch River breeder reactor project 
and to the base program. \ ^ 

Nuclear research and application^, cWdiig, a group of ERDA 
programs related to breeder and,conventional reactors, fs sched- 
uled for growth in 1978. ERDA fuel cycle research and develop- 
ment, one of the larger energy programs, is also scheduled for 
growth. This program covers waste management, reprocessing 
technology, and uranium resource assessment. Uranium enrich- 
ment process development is scheduled for som^eduction. This 
projgram is concerned with enrichment of uranium as fuel in nu- 
clear power reactors. 




Magnetic fusion and laser fusion, both reflecting growth in the* 
budget proposal, are now scheduled for slightly greater growth in 
1978. Various approaches will be continued toward the magnetic 
confinement of fusion plasmas, wiUi emphasis on the Tokamak 
and magnetic mirror concepts. In the laser fusion program the 
chief effort is to determine the feasibility of laser - and electron-* 
beam-initiated thermonuclear burn. ^ 

The NRC reactor safety research program was proposed for 
growth of 22 percent in 1978. The objective of this program is to, 
develop analytical method^s to assess the safety of nuclear power 
reactors. To support this program,/€RDA requested funds in 1978 
to continue to build experimental test facilities. 



• Fossil energy programs make up the second largest energy sub- 
function, accounting for one-fifth of all energy R&D obligations in 
1978. ERDA coal utilization is the predominant prpgram in this 
area, although a decline in funding was proposed in 1978. The 
overall purposes of this program are related to the conversion 6f 
coal to liquid and gaseous fuels, improved methods for the direct 
combustion of coal, and development of advanced power conver- 
sion systems for generating electricity from coal. Congress subse- 
quently granted increases in direct combustion and magnetohy- 
. drodynamics, which may result in an increase in the total pro- 
gram. 

T[jffe ERDA petroleum and natural gas program is scheduled for a 
substantial increase to expand efforts toward enhanced oil and 
gas recovery technologies that wilTincrease production flow rates. 

The in situ technology program of ERDA is also scheduled to in- 
crease in 1978 to provide for continued testing of promisijjgjtch- 
nologies and the development of techniqttes for re^^^ming oil 
^d gaj from shale. _ 

0 

" These are considered to be expendable equipment and therefore not part of R&D plant 
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Solar and geothermal energy programs have made up a relatively 
new but fast-growing area of energy research and development. 
This subfunction accounted for 13 -percent of all energy oWlga^ 
tions in.1978,, as shown in tbe President's budget. The ERDA, solar 
energy development program is comprised of four subprograms:, 
thermal application, solar electric applications, fuels from bio- 
mass, and technology support and utilization. In 1978 a substantial 
increase was gnjMited by the Congress to the overall program. 

The ERDA geothermal program support is also scheduled fof a 
substantial increase in 19y8. This increasre will tover additional 
work in engineering research, hydrothermal technology applica- 
tions, geopressure and hot dry Vock studies,, technology demon- 
strations, and environmental studies. 



J 

I 

The conservation s.ubfunction is the fastest ^growing energy area, 
chie/ly because ^c^ growth in th^ tRDA program in end-use con- 
servation and technologies to improve efficiency. In 1978 this 
program will more |han double in order to cover research and 
development on energy saving in industry, building, and trans- 
portation. ^ ^ . ' 

Another growirlg conservation program is ERDA'electric systems^ 
• and energy storage, also sched^Jled for a substantial increase in 
^ 1978. yVork will be directed toward resolving technical problems 
irr regka^al and national bulk power systems and accomodating 
new^lectric energy production and storage technologies. 



Other energy efforts in thie Federal Energy Administration have 
been phased out, leaving only the NASA energy programs within 
this subfunction. NASA energy programs provide support for oth- 
er Government agencies through applications of NASA aerospace 
technologies and capabilities. 

< ' 
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i 

HEALTH 



Health R&D programs, asr presiented in the 1978 budget, showed/ 

an increase of onjy^ percent although the long-term averag^ 

annual growth of this function from 1969 to 1977 was 11.1 petc^^ 
cent.^2 



The small size of the increase in 1978 was partly the result of a 
high obligational carryover to 1977, stemmihg from a Presidential 
veto of the 1976 HEW appropriation that Was later overriden by 
the Congress midway in the fiscal year. More recent congression- 
al action, however, has had the effect* of furthering irvcreasing the 
1978 health total. 



The share |of health in total Federal R&D funding has risen from 
7.2 percerit in 1969 to an estimated 10.7 percent in 1977 and 10.2 
percent in'*1978. ^ * . 



This function excludes the environmental health component of the environment func- 
tiofY. See p. 28. 
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HEALTH 



Health R&D programs, as* presented in tfre 1978 budget, showed/ 

an increase of onj^^ perpent although the long-term averag^ 

annual growth of this function from 1%9 to 1977 was 11.1 petz^ 
cent.^2 



The small size of the increase in 1978 was partly the result of a 
high obligational carryover to 1977, stemmihg from a Presidential 
veto of the 1976 HEW appropriation that Was later overriden by 
the Congress midway in the fiscal year. More recent congression- 
al action, however, has had the effect of furthering increasing the 
1978 health total. 



The share jof health in total Federal R&D funding has risen from 
7.2 percent in 1969 to an estimated 10.7 percent in 1977 and 10.2 
percent in'*1978- ; , ^ 



This function excludes the environmental health component of the environment func- 
Uon See p, 28, 
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4Jrends in R&D Programs 



Health, total 



'Bjomed kill research 

National Cancer Institute (NIH) (HEW) 

National Heart, jiung, and Blood Instftute 

(NIH) (HEW) 

National Institute of Arthritis, Metabolism, and 

* Digestive Diseases (NIH) (HEW) 

- National Institute of General i'^edical 

Sciences (NIH) (HEW) 

■ National Institute of Neurological and Communi- 
cative Disorders and Stroke (NIH)MHEW) 

National Institute of Allergy and Infectious 

Diseases (NIH) (HEW) 

National Institute of Child Health and 

Human Development (NIH) (HEW) 

Medical and prosthetic research (VA) ..... 

Division'of Research Resources'(NIH)v (HEW) 

National Eye Institute (NIH) (HEW) 

National Insutute of EnV[ronmcntal Health 

Sciences (NIH) (HEW) 

National Institute of Dental Research (NIH) (HEW) 

National Institute of Aging (NIH) (HEW) 

Disease control (CDC) (HEW) 

Office of the Director (NIH) (HEW) 

Drugs and dpvices (FDA) (HEW) 

National Center for Toxicological Research (FDA) 

(HEW) 

Other . 



196^ 


1976 


1977* 


1978* 


(Dollars in miliionsj 


$1,126.8 


$2,365^ 


>2,622.2 


$2,682.6 


Percent distribution 


1 

i 85.0% 


91.4% 


• 91.2% 


91.5% 


14.7 


28.6 


27..8 


27.6 


! 12.0 


14.7 


14.2 


14.3 


; 10.4 


7.3' 


7.6 


7.6 


\ 8.0 


6.1 


6.1- 


^ 6.7 


1 ' 9., 

1 


5.6 


5.6 * 


5.8 


1 

! 7.0 

1 


5.0 


5.1 


5.5 


5.1 


5.3 


, 5.2 


5.4 


4.5 


4.1 


4.2 


4.1 


' 7.1 


5.5 


5.2 


3.8 


. (M 


1.9 


2.3 


2.3 


1.2 


1.5 . 


1.8 




1.9 


1.9 


1.9 


2.0 


(M 


.7 


1.1 


1.2 


•1 4 


.8 


.8 


y .7 




.7 


.6 


\6 


.7 

I • 


.5 


.6 


.6 ' 




.4 




.4 


1.8 




<9 


.8 
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1969 


^ I97f» 


1977' 


W78' 




Percent distribution 




8.9% 


4.0% ' 


4.1% 


4.0?6 


Mental health research (ADAMHA) (HEW) . . 


8.*9 


4.0 


4.1 


4.0 




4.7 


2.7 


2.8 


2.6 




3.7 


1.4 


1.1 


1.2 


Rural health and health care demonstration 










(SRS){HEW) 




.5 


^.8 


% .8 


Materjial and child health services (HSA) (HEW) . . . 


.6 


.2 


.2 


.2 


Patient care and special health services (HSA) 












.2 


.1 


.1 


.1 


Family planning services (HSA) (HEW) 




.1 . 


.1 


.1 




.3 


.4 


.4 


V .2 




1.4 


2.0 




1.8 


Drug abuse research (ADAMHA) (HEW) . . . . . 


.9 


1.4 


1.3 


1.3 


Alcoholism research (ADAMHA) (HEW) 


.4 


.5 


.5 


.5 






{*) 


(*) 


{*) 



' Esltmates based President's 197a budget to Congress 

' Included withm th^ National tn$titute«if Neurological and Communicative Disorders and Stroke 
1 Included wtthm the NatibnaJ Institute of Child Health and Human Development. 
* Less than 0.05 percent I ^ 



SOURCE National Science Fourxiation 
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Comments 

• Biomedical r^earch accounts forTthe predominant share of fund- 
_ing*for the health R&D total— 92 percent in 1978. This ^ubfunction 
expanded more rapidly .than the ovexall health functioii between 
-1970 and 1977, offsetting slower growth in most other health ^pro- 
gram areas. 

The National Institutes of Health (NIH) provide more than nine- 
tenths of the R&D activity under the bipmedical research subfunc- 
tion. Betw een 1969^ and 1976 support for cancer research and for 
heart apti lung research grew faster than for any of the other NIH 
progr^s— at average anrvual rates of 22.0 percent and 14.3 .per- 
cent, respectively, while growth in research for the rest of the 
institutes collectivejy was 8.2 percent. In 1977, however, the in- 
crease for cancer and for heart and lung research was 8 pe/cent 
in each case, at the*same time that the relative increase for each 
of the other instiUrtts was greater (with one exception). Research 
on aging increased 59 percenf^ environmental health problems,^ 
34 percent; eye diseases, 31 percent; and arthritis, metabolism, 
and digestive diseases, 15 percenl. 

Although small relative increases were requested for cancer and 
heart and lung research in 1978 in the President's budget, con- 
gressional action raised the levels of these programs while simul- 
taneously giving greater relative increases to. all the other insti- 
tutes, especially to research in eye problems, in aging, in environ- 
mental health, and in arthritis and metabolism. The 25-percent 
decline in funds for the Division of Research Resources in the 
1978 budget reflected the proposed phaseout of the biomedicals 
, research support grants program. This program was restored by 
the Congress, however. 

Other biomedical research activities are represented chiefly by 
medical and prosthetic programs of the Veterans Administration, 
scheduled to stay at the same level in 1978; R&D activities of the 
Center for Disease Control (HEW), expected to decline some- 
' what; and the drug and devices and the toxicological programs of 
the Food and Drug Administration (HEW), expected to increase. 



Mental health shows a decline in the share of the health R&D to- 
tal from 9 percent ^n 1969 to an estimated 4 percent in 1978. The 
proposed 1978 support level was only 7 percent hig,her than in 



1569, but congressional action increased mental health research 
support above the agency request. 

The National Institute of Mental Health, in the HEW Alcohol, Drug 
Abuse^ and Mental Health Administration (ADAMHA) sponsors all 
the R&D activity in this area. The Institute funds general me^ntal 
health research, concentrating at present on schizophrenia, de- 
pression, and mental disorders of chilcj/^n. ^ 



Delivery of health ure shows a,4-pereent decrease in 1,978, The 
share of this subfunction in the health R&D total has fallen from 5 
percent to 3 percent in the 1%9-78 period. Ji 
Health servicers research and evaluation in the Health" Resources 
'Administration (HRA) in HEW is the main program under delivery 
Of health care. This program is committed^ research for improv- 
ing the organization, delivery, quality, and financing^ health 
services. The next largest programjis concerned with rural health 
and^ health car^ demohstrations under the sponsorships of ihe 
Social and Rehabilitation Service (HEW). 

Other programs under delivery of Health care include mental aAd 
child health services, patient care and special health services, 
emergency l?&alth services, and family planning services, all with- 
in.HRA. 

\ 

Drug abuse prevention and rehabilitation shows no significant 
change in support in 1978',, with funding still well be^tow-lhe leak 
level of 1974. This subfunctibn grew rapidly from 196^ to 1974, but 
declined in 1975 and has changed little since then. The major 
programs under this subfunction are the drug abuse research-, 
program and 'the alcoholism research program, both withm 
.ADAMHA. Funding for these two activities scarcely changes in 
1978 from 1977. 
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Average Annual 
Percent Change 



1969-74 
1974-76 
'1976-77 
1977-78 




•Obligations 




The environment function displays no overall growth in 1978, al- 
though in emphasis shifts amo^g programs and sub/unction are 
evident. Growth over the 1%9-77 period, however. Was rapid, at 
an average annual rate of 16.9 percent.^ - - ^ 



Federal support of environmental R&D activities is widespread 
and dispersed, with every major R&D funding agency involved in 
environmental efforts." ^ 



The environment share of total Federal R&D support has risen 
from 2.0 percent in 1969 to an estimated 4.5 percent in 1977 and 
A.l percent in 1978. 



J 



The natural resources function d)js6 con^sins a Ivge number of programs, and many of 
these could logically be placed In either th^t or the environment category A guiding principle 
was^established of ^signing programs primarily devoted to studying, inventorying, and manag-^ 
ing resources to natural resources, and assigning those primarily devoted to studying interac- 
tions wtthm systems or studying tjie nature of pollutants and their effects on living sy^egis to 
environment. 
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Trends' in R&D Programs 
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' Bstimatet based on Ihe President * 1978 budget to Congress ♦ ' 

'irkcluded under EPA pollution control and environmentil protection 

'Includes efivironmental health portion of EPA program, whtrh tannot be sepor^tely Kienhfied prior to 1972 
SOURCE.* National Science foundation 
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Comments r , , 



• The environmental health and safety subfunctiqn remiains the 
most heavily funded area within the environment, function, ac-^ 
counting for more than two-fifths of the total in 1978. 'The in- 
creased support accruing to this subfunction is causeaSby contin- 
ued expansion in the ERDA environmental R&D pr^ram, the 
largest within the environment function. Thi's program, designed 
to assure the environmental acceptatjfility of energy technologies 
under development, is scheduled to expand cbnsiderably in 1978, 
continuing growth that has been uninterrupted since 1969. The 
1978 increase Qovers characterization studies of nonnuclear-ener- 
gy-related pollutants and thfeir effects on animal and human life. 

The ERDA life sciences research and biomedical applications' pro- 
gram was separated from the ERDA environmental R&D program 
in the current budget (1976-78) repoAing period. The IMe sciences 
program carries out research not related to any specific energy 
technology. Th^^ain interest is the study of living systems upset ^ 
by physical or cheVnical agents and the development of isotope 
probe? for detecting human pathol6gical changes. The decrease 
in 1978 resjilt^from the transfer of the artificial heart program. 

"71 ' . 




EPA pollution effects research covers eight programs, each con- 
centrating on a specific medium ^yjollujifvt. Even though 1978 
funding declined in the budget request, 1<&D support will still 
h^aye increased almost five times since 1972 when these programs 
were first reported. The ir^dicated 1978 decline was largely the 
result of a Carryover of obligations into 1977. The three largest 
programs are energy-related environmental effects research, wa- 
ter quality effects research, and air quality effects research. 

Jhe National Institute for Occupational Safety and Health 
(NIOSH) within the HEW Center for Disease Control provides the 
4:€search base for Federal efforts to assure healthful and safe 
, working, conditions. The 1978 level is moderatejy higher than 
1977. 

The health and safety research program of the Bureau of Mines 
has remained at about the same funding level since 1972, but 
some increase will be shown in 1978. Under this program re- 
search is conducted to assure a safer environment andv working 
conditions for miners and to reduce health hazards to mine work- 
ers. 

s * 

NRC environmental and fuel cycle research began in 1975 and 
was set for growth in the 1.978 budget request that would put 
funding at six and one-half tipies the original level. This program 
provides technical information for the development^ of regulatory 
guidelines and standards. 

The HEW Food and Drug Adfjiinistration (FDA) sponsors a food 
safety research program covering the toxicology of environmental 
chemicals, and the USDA Agricultural Research Service (ARS) 
supports asjiuman health and safety research pro-am to assure 
that foods are free from toxic substances. Both showed'^increased 
support in the 1978 budget. 

. Other. programs within the environmental health subfunction in- 
clude radiological products research by FDA, fire-related R&D 
efforts by the National Fire. Prevention and Control Administration 
(Commerce), and work of the Consumer Product Safety Commis- 
sion. ' ^ 



/ 



Pollution control and environmental protection displayed a 9-per- 
cent drop in funding proposed /or 1978 but with support still at 
29 percent above the 1976 level. The decline mainly resulted from 
lower levels shown for most of the nine EPA pollution control 
.p^o>grams, stemming from a large carryover of obligations into 
1977. 

The largest EPA program is water quality control, which includes 
R&D efforts devoted to improving monitoring methods, establish- 
ing cost-effective waste water treatment technology, and develop- 
ing strategies for controlling pollution from different sources. 

A second EPA program, almost as large, focuses on protecting the 
' environment from adverse effects of energy systems. This pro- 
gram provides a data- base for the establishment of regulations 
and incentives toward environmentally acceptable practices as 
well as. environmental control options for extraction, processing, 
and utilization practices that cause environmental damage. 
The EPA air quality control program concentrated on data accumu- 
lation and technology development for establishing prudent regu-. 
lations and controls for limiting air pollution. 
ERDA nuclear materials security and safeguards R&D obligations 
were to increase by 38 percent in 1978 in the budget proposal, 
^ and no change was made by the Congress. This program is direct- 
ed toward designing integrated safeguard systems for nuclear 
" power fuel cycle facilities and evaluating the level of control and 
•the cost-effectiveness of these systems. The 1978 increase will 
support further safeguard assessment and testing or protective 
technology. 

NASA environmental quality monitoring covers work on Nimbus- 
C, an experimental air and water pollution monitoring satellite, 
scheduled for launch in 1978, and on the stratospheric aerosol 
and gas experiment project designed to measure atmospheric 
constituents. A small decrease in funding is scheduled in 1978. 
Other pollution control and environmental protection programs 
. include EPA effort? in solid waste management, interdisciplinary 
studies, pesticides, and toxic substances control, DOT programs 
in pollution control and abatement, ?nd several other programs 
ofNSFand DOD. 
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t Understandings describing, and | predicting the environment 

^ showed a small increase in the 1$f8 budget and will account for 
l> more than one-fourth of the tofaj R&D support within environ- 
ment. / 

^ The NASA environmental satellite^programs consist of three efforts 
'that together are scheduled for a*<onsiderable drop in funding in 
1978. The largest NASA program,, weather and climate observation 

• and forecasting, shows a decreaf^ m 1978 as development of the 
Tiros-N meteorological satellitel ;moves toward launching. This 
new satellite will play an importgfht role in obtaining data for the 
first global atmospheric researchvprogram experiment. The ocean 
condition monitoring and forecasting program is expected to re- 
ceive a larger cutback in obliga^ons in 1978 as development of 
the SeasatrA satellite also progresses toward launch. The third 
NASA program, earth dynamic^ monitoring and forecasting, 
shows increased funding. This program will focus on geodesy and 
a future earthquake prediction capability. 

The National Oceanic and Atmospheric^Administration (NOAA) 
within Commerce supports a group,^ eight programs that are 
subsumed under -the environment heading. These show little 
gfowth for 1978. They are basic envltonmental services, public 
•forecast and warning services, specialized environmental services, 
' weather modification, environmental data and information serv- 
ices, glob^konitoring of climatic change, maritime technology, 
and mapping, charting and surveying services. 

The U.S. Antarctic research program, sponsored by NSF, accounts 
for about one-sixth of the funding under this subfunction. This 
program has increased in funding every year since 1969 and is 
scheduled'to expand by 4 percent in 1978, NSF has been assigned 
responsibility for planning, funding, and implenaenting the na- 
, tional program in Antarctica. Scientific efforts are centered on 
environmental and research-related studies. 

Mapping of earthcju^ke geologic hazards and earthquake predic- 
tion on the part of the Geological Survey (In^tenolS was planned 
•to more* than double in obligations in the 1978 bu(3get/Efforts are 
conc^entrated on developing basic data on geologic principles and 
. processes, arid especially 6n terrain and foundation conditions 
related to earthquakes, y 
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NSF is Sponsoring a "complementary program in earthquake engi- 
neering. With a 1978 requested level more' than double that of 
1977, this program is directed toward intensified efforts to miti- 
gate earthquake hazards. 

Other NSF efforts show small increases for 1978. These efforts 
address climate dynamics, environmental forecasting, Arctic re- 
search, weather modification, fire research, and social response 
to natural hazards. 

Other NOAA ^Tograms cover marine ecosystems investigations, 
environmental satellite services, and international projects. . 
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SgENCE AND TECHNOLOGY BASE f ' ,=> 



) 



Sci<(nce and technology base reflects a relatively high growth of 
tJ^ereent in the 1978 budget. The average annual rate of growth 
between 1%9 and 1977 was 8.0 percent^, mostly based on a strong 
rising trfend that b^gan in 1974. 



This function covers support to basic research in the various 
fields of science, as Well as some applied research. R&D programs 
included under this heading are those that support science and 
the growth of a technology base with broad applications that can 
extend beyond the mission ot ^ sponsoring agency. 

Ia1%9 the share of science and technology >ase in the federal 
R^D total was 3.3 percent, and in 1977 it was 3.9 percent and was 
expected tQ.be 4.0 percent in 1978. ^ 

• • • X ■ 
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Trends in R&D Programs 

V ■ 



Science and technology base, total .; 

\ 

High-cnergy physics (ERDA) 

Basic energy sciences (ERDA) 

Nuclear physics (ERDA) . 

♦^PhysioIogy, cejlular and molecular biology 

research project support (NSF) 

Physics research project support (NSF) 

Materials research project support (NSF) 

National Research (Renters (NSF) 

• Engineering research project support (NSF) 

Chemistry research ^oject support (NSF) 

Environme/ital ^logy research project 

^ support (NSF) 

( Basic research suppoM (Smithsonian) 

Behavioral and neural sciences research 

project support (NSFJ 

^ Social scienijes research project support (NSF) . . . 
Mathematicil sciwicos research projectjupport 

(NSF).i..A A. 

' Ba§is foMvitional physical measurement 

syffKcmfNBS) (€?yrnmerce) . . . ^rC^^ 

Materials processing in spac^fr<AS^)^.v^ 

Earth sciences research project suppoct.OVSF) . . , 
Oceanography research project supporK(N6F) . . , 
Atmospheric sciences research project support 

Ocean ographtc facihties operatyhs support 

(NSF) 

Computer research project support (NSF) 

Astrdnomy research project support (NSF) 

^^cean sediment coring^pfogram (NSf ) . . . . . i. . 
>^"^ ^bther ^ ' .. J 

' Estimates ba»«d on the President's 1978 budget to Congress ' 
SOURCE* National Science foundation 
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Comments' 



The high-energy physics .program of ERDA accounts for almost 
one-fifth of the science and technology base function in 1978. The 
primary goal of this program is to gam an under:standing of the 
fundamental nature Of matter and energy and tne laws that gov- 
ern their behavior. The .conduct of high-energy physics research 
depends primawly upon the utilization of four acceler^or facili- 
ties and one colliding-beam facility. With an 11-percent rise in 
funding scheduled for 1978, the program will place increased 
emphasis on better use of the unique capabilities that exist at 
these laboratory facilities. , 

Another ERDA program, basjc energy sciences, is* next in size of 
support. The objective of this program is to develop scientific 
understanding of physical phenomena basic to the energy tech- 
nologies ofrall ERDA programs. A scheduled 1978 inci^ase of T6 
percent will be" largely ' used to s^ustain on^ing studies in the 
materials and molecular sciences. 

" The-t^rd largest science and technology base program in 1978 is 
in the area/t)f nuclear physics. This program, also supposed by. 
ERDA, is ^ncerned'with advance^) experimental and theoretical 

^studies of the properties and dynamics of atomic nuclei and the 
characterization of the strong force that governs the interacjj^n,- 
between nucleons. A small relative increcde is scheduled for this 
program in 1978. 
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NSF researdT^ofect support programs are aimed at providing 
the Natio'n.wlth a strojig. scientific capability and Sn expanding 
base. of s€*^yDiHfic knowledge. The physiology, cellular mofec- 
ular biology program is the largest of the 14 research project 
areas' supported by this age^^. In 1978, however, almost as much 
support is given to physics and tq materials researckas is given to 
the physiology area. All three of these ^eas are scheduled for 
substantial increases ia 197&. ^ " 

On 3 collective basis, ttie funding level of the six National Re^- 
se^ch Centers supported by NSF is expected to rise substantially 
in 1978. The National Radio Astronomy Observatory and the 
tional Astronomy and ionosphere Center are expected to sh€fw 
relatively lar^e mgreases. The National Center for ^Atmospheric 
Research, however, is. the largest in total support,, * 

.Other NSF research project support areas include engineering. 
Chemistry, ai^ environmental biology, to name the larger ones. 
All of these ai^ scheduled for increases in 1978, as are the rest of 
the basic research fields supported by NSF. , \ 

The Smithsonian Institution concentrates basic research efforts in 
,the fields of biology, astronomy, anthropology, and the' environ- 



i' : 



mental sciences .(geology, oceanography, and the atmospheric 
science^. Overall support in 1978 was increased 5 percent in th^ 
President's budedt. , ^ 

The National Bureau of Standards (Comn||rce) has for many years 
conducted research and development to ensure that users o.f sci- 
-fence and technology in the United, States will be able to make . 
physical' measurements with the.reqijired accuracy, yielding the * 
same results oyer time, and reconcilable with bther like measure- 
ments made elsewhere. A moderate decrease in the overall pro"- 
gram was proposed in 1978. 

AnJncrease of '68 percent was requested for the NAS(^ program 
on materials processing in space. Particular ertipha$is will be , 
pjaced oh the potential applications of biological ahd crystal 
' growth^proce^Mng. ^ . 

The remaining programs within scie/ice and 'technology base in- 
\ dude some specially targeted N^F programs, such as oceano- 
graphic facilities operations support, the ocean sedim^jtrif and cor- 
^ ing program and science inforfhation, as well as patent activities , 
Within Commerce. 
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Obligations 



Average Annual 
Percent Change 



1969-74 8.9 

1974,76 - 4.9 

1976- 77 20.9 

1977- 78 ,^4.7 
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TRANSPORTATION AND CO-MMUNICATIONS* 



( 



fn 1977 and again in 1978 funding for transporbitioi} and commu- 
nications R&Dj?nograms was expected to reverse the downward 
trend o|1975 and ^976 and show increase. The increase re- 
quested for 1978 was 5 percent^ . * \ . ' ' 



^ i ^ 4. * 

Despite some wide year-to-year* fluctuations, the average annual 

^grbVth rate for this function was f)J percent "between 1969 and^ 

19^7; slightly*ahea'd of the average <;ate of all Federal' programs. 



TFje transportation and communications share of the f^ederal R&D 
total has remainerf'relatively constant iry^the last few years. The 
ratio was an estimated 3.1 percent in w7 and the sarrte ratio is 
expected in f978, compared with 2.9 percent *in 1969. The share 
rose to 5.0 percent in 1971, the year the SST program was termi-' 
nated. . ' 
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Trends jn R&D'Programs 



Tiansportaiion and comrrjunica^fens, total . . . ^ . . . 

.Air f • • • I* ' 

Acronauticaf research- and technology (NASA) . 



X Air traffic control (FAA) (DOTV .^ . . . 

(f^Mk) (DOT) 



•Other air transporUtion R&D (P 
Navigation (FAA) (DOT) 

Civil Aei'on^yiics Board ' . 

€ivil supersonic "aircraft (DOiy^. i. 



r 



G'l^ound ^ . 

' UrbirvM^ Transportation Adnilmstration, 

. (DOT) V...'.... 1.... 

" Federal .Highway Administration (DOT) .. 
* National Highwav^' Traffic $afetx 

Administration (DOT) ^ 

Railroad research (FRA) (DOT) 
Ht^h-speed ground transportation R&D 
(FRA)(DOT) >... 



Water , ^ 

^ Maritinne Admir;lstration (C^ft 
Coast Guard (DOT) 



mcrce);. . 



Multimodal ^ 

Office of the Sccrptary (DOTi . 

Commtiotcations ^ . . . . "\ 

Space comfnunications (NASA) 



Other 



» BlMTiatH b««d on Ibe Prev<Jenf5 1978 budgei to Cocgre^s 
V i ieis «»uo 0 ^ percent ^ , ^ 

SOURCt ^ia^>onJJ Sconce foundation 



. . . . .W 
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" Comments ' ' 

air subfifnction/has r-emafned the most heavily*^ funded are<t 
nim)ughout the 1^9-78 period and represents three-fifths of the 
j^^' transportation arici communications ^totaf in 1978. The NASA , 
* aeronautical research and technology program continues to be 
the major activity /^hd accounted for most of the lO^p^ercent in-^ 
crease re^i>este<y for the air subfunction in -1978. This program , 
^ comprises almost one-half of the fofi^ng for the entire transport- 
. tatian and communicS^ft^ fun^OT^ 

Thje emphasis of this program is on aircraft efficiency and per- 
formance^ both civil and military. The increase in 1978 is primarily 
•for development of technolo'gy, by 1985, to reduce fuel consump- 
tion 1n commercial transports .and for support for fundamental 
studies in aeronautics. Chief areas of concern in the overall^pro- 
gram are reduction^of energy requirements, improvement of per- 
formance, reduction of noise and pollution, improvement of safe- 
ty, and advancement of ^long-hayl and short-haul transporta- 
tion.concepts. ' - , 

. C The three next prdgra^s^in size of funding are sponsored by the 
Federal Aviation. Administration- (FAA) vwithin DOT. the largest, air , 
, traffic Control, supports the improvement of air tra^c control 
technology, including the processing of radafK tracking and other 
flight Jnfornicttibn and the development of computer systems to 
i/icrease the 'capacity of majgt airports. Two smaller programs 
coven- efforts to modernize* an^l expand navigation aids and activi- 
ties to promo^te flignt safety^ ' ^ * ^ • " ' 



• , Ground transportation R&D pco^rairrs* account for more than one- 
fourth of the transportation and' communicationrs total in 1978. 
' Although support for. thisjrea in 1978 was requested^ at a level 6 
percent below 1977, founding is still well at)Ove that of ,1976. The 
1978 declin^ is prjmarjiy /he result of unijsu^lly high''. finding in ^ 
1977 because of a cariyover'of obligations from^'1976 for most of^ 
• the DOT programs thai make up this function., ^ ' \ - 
^Support, to the DOT Urban Mass Transportation Administratiort 
^UMTA), the largest program area,, reflectec;) the. greatest growth 
in the 1978 budget request of any grgund trinso^tation program^ 
. Major 'emphasis wil} be on^ automated guidev^^y transit sy^ten^s, 
' ^ ^ # '"^ . ' , . ' . , 



which iricl^ude prototype developiment of group rapid transit and 
demonstration of the dowrvtown \people mover, and service and 
methods^demonstr^tions, which /cover traffic management, oara- 
transit pricing policy, and transportation for the disadvantajfed. . 

R&D support for the DOT Federal Highway Administration 
(FHWA) is expected to remain at the 1977 leveh Research and 
development cover highway planning, design, construction-, oper- 
ations, and highway and motor carrier safety. 

^though the R&D programs of the DOT National Highway Traffic 
^^Safety Administration (NHTSA) were set in the budget reCjuest to 
decline 13 percent in 1978, funding will be considerably higher 
th^ the levels of ^1975 and 1976. NHJSA activities involve motor 
vehicle and highway safety research and development, including 
improvement of accident investigation data and research on vehi- 
cle safety. . 

^K^D efforts of the DOT Federal Ra'ilrofd Administra'tion (FRA) 
showed considerably less support in 1978 as a resilll of the car- 

, ryover of^funds into 1977. FRA vyill. emphasize improved rail 
freight and passenger^ services and. rail saf^ researc!h, including 
equipment agd human factor failure. \ ^ 



Support for wat^r* transportation R&D programs was expected tc5 
<lecline7 percent»in 1978, in the^ President's budget, confmui^ng a 
• trend of reduced funding since- the 1972 higK 

•The Maritirrte Administration (Commerce) is ^e sou rc^^^if more 
than one-half! of- the obligations for water transportatior^l^O 
^ support. In' 1978 major efforts are directed toward increasing the 
^ produqtivity of U.S. shipyards and shi^ machinery, improving the 
" operations^ of U.S. flagships, and supporting maritime research 
and technolegy developments. ^ ^ ^ 

The U.S; Coast Guard (DOT) is the only other agency classified 
* under the water subfunction. R&D funding the Coast Guard'is 

focused mainly'' on marine safety. Other, programs jndude R&D 

efforts to improve search and rescue operation effectiveness, to 
.aid development of navigatron t^&chniques and equipment, and to 

improve ocean operations, particularly in ice-breaking. 
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• The multimodal subfunction is entirely represented by one pro- 
gram, that of the. Office of the Secretary of Transportation, DDT. 
This office provides support to the development of national trans- 
portation policies and programs. Areas of R&D activity include 
policy planning, university research, systems technology, safety, 
security, and consumer affairs. 

^ ^ \ - 

• R&D funding under the communications subfunction ^as expect- 
ed to increase 31 percent in the budget proposal, but the*t978 
level would still be leU than one-1ialf of the peak level of 1972. In 

/ 1978 thfs subcategory \iccounts for 5 percent of the total transpor-. 
' ' fation and communickion^^ort compared with 14 percent in 
1972. \ 

The NASA communications satellite program, which^akes up 
three-quarters of this subfunction, was expected to n|crease 12 
percent in 1978. NASA wiJI institute a search and rescue satellite 
system demonstration as a cooperative venture with Canada. The 
agency will also carcy out ^ace communications experiments to 
be flown on space shiiltle and spacelab missions, will make ef- 
forts to reallocate worldwide usage of radio frequencies, and 
undertakenechnology transfer activities in space telecptnmunica- 
lions toward use by public and private industries. 
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NATURAL RESOURCES 




The rijatural resources function continues, to jgflect important 
growth with increases of almost 12 percent sho^ for both 1977 
and 1978 in the President's budget. 



if 

* 

• This function grew at an average, annual rate of 13.3 percent be- 
tween^1969 and 1977, more than twice that of the Federal R&D 
total. - 



Natural resources represented aft estimated 2.2 percent 
the Federal R&D total in 1977 with 2.3 percent expected 
compared with 1.3 percent in 1969. ' v 



share of 
in 19Za> 
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Trends" in R&D Programs 



/ * 

/ ,- • . ^ 


1969 


1976 


1977* 


1978* 




(D 


hilars in mi 


llionsj 






$201.0 


$488.8 


$546.9 


$609.8 




' Percent distribution 




20.9% 


37.1% 


36.3% 


31.8%. 


Geologic dn^ mineral resources surveys (OSG) 












9.8 


14.5 


14.3 


13.2 




3.7 


12.9 


13.2 


11.3 


Mpt;ii}iiro\/ ri*<fi:trrh /Rii Minpcl nnt^rinr\ 


5.6^ 


5.1 


4.6 


4.2 




1.8 - 


' 4.6 


• 4.2 


3.0 


/ 
\ 




13.2 


12.9 


12.9 


Water resources investigations (OS) (Interior) 


5.7 • 


4.1 


4.1 


4.0 


Saline water R&D (OWRT) (Interior) 


11.0 ) 


-3.9 




3.5 


Water resources researchrr(OWRT) (Interior) 


\ 5.3 \ 








Water-related*programs (divil functions) (DOD) .... 


4.6 


'1.9"'^ 


1.9 


. 2.6 




3.6 


1.7 


" 1.9 


IJ 


waiersneQ mdnagcmeni resedrcn V' \\jjiyr\ i 


1.9 


1 .6 




1.4 




' 2 










1.2.1 


12.2 


12.7 


'12.2 


Forest insect and disease research (FS) (USDA) 


3.1 


,?.7 


3.6 


3.3 




4.5 


3.3 


3.1 


2.7 


Forest resource evaluation (FS) (USDA) 


1.2 


Ul 


'•7 , 


2.2 


Land information and analysis (GS) (Interior) . / . . . 


.5 


1.7 


1.8 


1.7 


Cooperative forestry research (CSRS) (USJDA) 


1.7 


\S 


]S 


'1.3 




1.0 


.9 

'\ — 


1.0 


1.1 




12.7 


7.0 


7.2^ 


7.4* 




1.3 


1.9x 


1.8 


1.9 * 


Wildlife resources (FWS) (Interior)' 






1.7 


1.7 
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1.2 


1.2 








.9 


1.0 


wiiaiiiCy idrigCy ano msit iiauiuti rcscdiLii 










/CQ\ It lQnA\ 


1.4 


1.0 


1.2 


* 1.1 


Othpf • 


4.4 


.4 


.4 


.4 


KA ■■lfii*pmiii*/*P 


22.0 


30.4 


30.9 


35.7 


Earth resourced detect ion and monitoring (NASA) . . 


9.5 


17.6 \ 


16.8 


21.8 


Research on use and improvement of soil, water, 










and air (ARS) (USDA) 


10.1 


5.9 


6.1 








1.7 


\ 2.4 


3.0 




2.0 


3.1 


3.3 


2.9 




.4 


2.0 


2.2 


1.8' 



' E5ttma(fiS based on President's 1978 budget to Congress 



SOURCE; National Science Foundation 



Comments 



TrrT978 the mijierat subfunction, which represents approximately 
one-third of total natural resources support, showed a decline in 
the President's budget. As a result of congressional action, how- 
ever, it is now scheduled to grow in 1978. • _ 
The largest prograrft, geologic and mineral resources surveys, is, 
sponsp/pd^t)y the cVi^Jjpgicah Survey (GS) in Interior. The oyerall 
increase in 1978 is brougfrt ahjout by growth in wilderness mineral 
surveys and Federal coaMeasing explorations. GS activities will 
continue toward accurate appraisal of national mineral resources, 
improvement of mineral exploration and e!«ctraction technology 
and techniques, and the establishment of b.asic geological data. 

' A The mining research program of the Buretiu of Mines* reflected a 
5-percent reduction iM the 1978*budget from the postponement of 
the underground mining methods demonstration and the reduc- 
tion of subprograms m coal-mining Jtechnology.' These activities 
were restored and increased by the Congress. Ongoing research,' 
projects 'are aimed af increased mining efficiency, including full 
•s^^^^^^ consideration of health knd environmental conditions, at moving 

-^"*\parginal mineral deposits into production, and at advancing tech- 
nology for coal 'extraction and preparation. 
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Another Bureau of Mine^ program is concerned with fhetallurgy 
research. .In 1978 the funding level* Snd program orientation will 
remain unchanged. R&D efforts seelTlo improve extracting, re- 
covery/ purification, fabrication, and recycling practices and to 
advance' techri($logy while mmimizing cost, waste, and pollution. 

Other programs include GS research on conservation of lands 
and minerals. Bureau of Mines de/nonstrations related to mined 
land (increased by the Congress) as well as other Bureau of Mines 
rpineral resources programs, and work' supported by NSF on \, 
seabed assessment and advanced processing technology.. 




♦ 

Althoug^h funding for the water subfunction was proposed for an 
increase of 11 percent in 1978, the average annual rate of growth 
for this subfunrction was only 1J percent in the 1969-77 period. 
Programs sponsored by the Corps -^df Engineers (D.OD) would 
account for most of the 1978 increase, the water share is approxi- 
mately one-eighth of the natural resources tot^in the current 
(1976-78) period, compared >A^th one-third in 1969. 

The proposed rise of 8 percent in 1978 for GS water resources 
investigations would continue the steady funding increases that 
h^ve occurred in this program since 1969. These /investigations are 
concerned with the Quality and quantity of water supply, the geo- 
grapfiic and/temporal patterrij of availability, and the magnitude 
and pattern of water use< Research is directed ta factors affecting 
stream flow, sedimentation; and subsurface waste ana storage, 
and to establishment of timely water data as a basjs for national 
water use, development, and planning. 

The water resources research program conducted by the Office of 
Water Research and Technology (OWRT) in Interior v\as expected 
to increase 8 percent in 1978, although the level of (unding would 
be considerably below 1969. Under this program assistance is giv- 
en to States to support work a$ university-based water resources 
research institutes. Another part of the program supports re- 
search on water conservation and planning, and promotes devel-^ 
opment of technology for saline water conversion and water" 
reuse. , * 

Th'e Corps of Engineers (Civil Functions) within DOD conducts 
five R&D programs to imprgve national waterways. T)iese pro- 
grams cover flood control and navigation, coastal engineerings, 
materials research, water resources planning, and streambank 
erosion control. An increase of rhore than 50 percent was 
planned in the budget for the funding of these programs in 1978. 

the Bureau of. Reclamation interior) is working to develop a 
comprehensive system of managfng a^tmospherlc water resources 
and to improve water resources plannihg and water-related engi- 
PT^fering, A smaller project^ involves research on geothermal and 

(Q|umped storage systems, rncluding the use of these types of wa- 

Ipr resources' for energy' pro^uation. 

The USDA Forest Service/(F5) watershed management research 
program is devoted to problems of soil and water pollution, 
methods of increasing streamflow, and techniques' of stabilizing 
.soil. / 




t The 8-percent increase in support proposed for the land subfunc- 
tion placed the 1978 funding level at more than three times that 
of 1969..^The steady expansion of three R&D program^within the 
. USDA Forest Service, has accounted for* most* of this^long-term 

^ growth. ' ^ ^ ' ^ 

The largest program, forest insect .and disease research, "is a , 
three-part effort to support insect control and managerrlent ac-- 
' ^ tions. No significant change- in level of support, was planned in 
1978. The program defines, measure^, and evaluates the ecologi: 
car and socioeconomic impacts of insects on forests; detects, as- 
ses^e^, and predicts changes in insect occurrence; and r^fluces ' 
. 95 maintains.insect nupibers and impacts" at tolerabje levels^ 
The second program, timber management research, also shows 
no increase in 1978: This research is concerned with genetic im- 
provemenfof trees, method^ of intensive cultivation, and ^oil 
improvement. 

The third FS program, forest resource evaiuation, has grown rap- 
idly in recent years, incMing a 40-percent in(;rease proposed ia ^ 
' 1978. The forest survey conducted under this progra(Ti provides f 
national statistics on the quantity and quality of timber and indl- ^ 
cates development opportunities for forest-based industries. The 
N 1978 increase was to strengthen the ongoing survey and to sup- 
^port resource evaluations. • 
The Ceplogfcal Survey land information and analysis program 
showed a rise, in 1978 in the budget request. This program works 
to upgrade land-us-e decisionmaking by improving the collection, / 
' processing, and disfribution »of land-respurces and land-use rdata, 
' , and by developing geographic technology. . . • 

The USDA Cooperative" State Research -Service (CSRS) sponsors a 
cooperative forestry research program under tend subfiinc- 
. tion. With 'a recfuested 1978 funding level that isimchanged :f?om ' . 
' ' 1977, this prograrn will continue to support forestry research on 
/production, management, insects, marketing, and other fo|rest \ 
resoucce areas* , ' \ * ; . 
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Funding for the recreation subfunction was expected to increase 
15 percent in the 1978 budget^ the largest increase for^this sub- 
fuhetion in the 1969-78 period. 

The largest program, which is conducted by ,1he National Park 
Service (Interior), was prqposed for 19-percent growth in 1978. 
This" program covers arcfieological research pi^o|ecfcj^nd natural 
resources planning, and resource management' activities. The 
1978 increase arose from the proposed expansion of R&D support 
for the operation of the national park system apd (or archeologi-' 
cal investigations. 

The Fish and Wildlife Service (FWS) .has three programs that make 
up another^ important component of recreation R&D support, 
Togethef, these programs were expected ^to grow 13 percent in 
1978' under the President's budget. The wildlife resources pro- 
grarri, the largest of th^ three/ s.upp6rts 'research aficT study proj- 
ects f^latefl to birdrand mammal management. 

The FWS fisheries resources program consists* of research and 
"study projects to promote the proliferation of sport fish in the 
natural environment. The program covers coastal, Crea\ Lakes, 
and inland reservoir areas. / / 

FVyS habitat preservation r/search and study" projects are directed 
toward improving the qiiality iind availability of fish and wijdlite 
habitat. They mclude environmental pojiution evaluation, land 
and watea: resources planning, and biological service^-.4e^op- 
men! * ^ 

The wildlife, ran^e and fish habitat research program ot the For- 
est Service addresses the quality of the terrestrial environment Tn 
terms of wildlife and livestock %nd their use by man. Program 
objectives are to maintain and increase the diversity and produc- 
tivity of fish, wildlife, and domestic stock through habitat im* 
provement. 




The multiresource ^ubfunction was expt^ted tu mcreast* 29 per- 
cent in the 19''8 budget, whicb would make th^s subtunctiDn the 
largest within natural resourtes The mam impetus tor growth 
comes trom the NASA Earth resources detection and monitoring 
program . / 

The Earth Cesources detrctam apd mumtoimg program is s<,hed 
uled tor a 45-percent rise m 19"8 and will account tor more than 
one-fifth of overall natural resources funding. Continuing demon- 
strations under this program are the Large Area Crop Inventor) 
experiment to evaluate use of Lahdsat data in making estimates of 
global' grain- production, and other experiments in water re- 
sources management/ eastern surface mine monitoring, Jand 
management, and environmental quality. Projected increasgs for 
1978 will be for developmerit of the Landsat-Q^ next generation 
Earth resources satellite containing as a payload the thematic 
mapper, an advanced multispectral sensor. 

ARS^X^search on use and improvement of soil, wateV, and air 
showed an increase of 13 percent in the 1978 butiget. Activities of 
this 'pro]gram include improvement of soil and water manage- 
ment, strip mine reclamation, salinity control, fertilizer efficiency, 
tillage and irrigation practices, and understanding of^the relation 
of soil types to plant> anim*aj,*and human nutrition. 

ifie NASA applications explorfer mission is "scheduled lor a 37- 
percent iricrease in 1978 This program covers development of the 
>vmagnetic field satellite (Magsat), which is expected to provide 
data tor updating maps of thf Earth s magnetic field and for locat- 
ing natural resources such as coal, oil, and minerals. 

In the 1978 budget the NOAA sea grants program would remain 
at the 1977 level of funding Through matching grants to universi- 
ties, institutes,, and industries, this program aims to solve prob- 
lems in management and use of marine resources and in technol- 
ogy transfer. 

Other programs within the multiresource sublunction include 
NSF programs concerned with living resources/ resource systems, 
and resource conservation, and CiS topo^aphic surveys and 
mapping ^ 
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Percent 



' Average Annual 
Percent Change , 

1969-74 ' 5.3 

1974-76 • 15^ 

1976- 77 14 J 

1977- 78 10.0 



FOjDD, ^IBER/AND OTHtR AGRICULTURAL 
PRODUCTS 



The food; fibe^; and other agricultural products function ha^ al- 
rgost doubled in ^support in the 1969-77 period, but greatest 
growth has taken place since 1974. The average annual increase 
from 1974 t^ 1977 was^lS.O p/ercent, .and an iricrease of 10.0 per- 
cent vyas proposed for 1978 (n the President's budget. V 



Recent increases made the. average anntraf-growth rate of this 
function 8.9 percent betvyeen 1969 and 19777orte and one-half 
tim^s the growthVate for'ajl Federal R&D obligjations.. 



The share of Jood/. fiber, and other agricultural products jn the 
Federal R&D total was 1.8 percent in 1977 and ar^ estimated 1.9 
.percent in 1978, compared with 1.4 percent in 1969. 
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Trends in R8lD Programs / >it 





1969 
• < 


1976 , 


f977» 


1978* 




[Dollars in miliions) * 


Pf\fi^ fih#r And r\thi»r Aorinittiiral nrnrfuct^ 












$225.0 


^$388.3 


$444.0 


$488.3 


J 


Percent distribution 




76.2%^ 


79.&% 


81.2% 


81.4% 


Research on plant production (A RSf^USDA) 




( 22.6 


22.9 


24.1 


Research on animal production (ARS) (USDA) . . . 


( 33.1 


\ 12.1, 


12.1 ' 


12.1 






( 2.3 


3.0 


3.0 


Mgncuiiurdi rcscarcn unQcr in& ridicn aci 










(CSRS)(USDA) 


' 2^9 


21.9 


2«.4 


22.0 


Ocean fisheries and living marine resources 










♦ fNOA AV^Commerce^ 


U.2 


11.9 


11.7 


11.7 


Ai7r*tci]ltiir^l/rp^Arrh iinHi^r thp McTTrill 










Act (CSRS) (USDA). 


1.5 


5.0 


'4.4 


3.9 




i.sT 


. 1.8 


2.1 


2.1 




2.6 


s 2.2 


2.7 


2.4 




23.3 


19i7 


18.3 


18.1 ' 


Marketing efficiency fARS) (USDA) / 




( 12.5 * 


IIJ 


^ 11.4 


. Expansion of agricultural exports (A RS ) ( USD A ) . 




I i 


.5 










.1 


.1 




5.9 


6.2 


S.9 , 


5.8 




.4 


.3 


> .3 


• 3.1 




.4 


.5 


.5 


) -4 



» Estimates based on the President's 1978 bodgct to Congress 



SOURCE* National Science Foundation f 



Comments 

« 

• Production is^ expected to account for more thar^ four-fifths of the 
total R&'D support for the food) fiber, and other agriculturafprod- 
ucts function in 1978. Funding for this subfunction has^more than 
, doubled between 1969 and J977, Increasing at an average anpual 
rate of 9.7 percent. In 1978 the 10-percent proposed increase was 
the result of growth in almost all programs. 

Research on plant ^^roduction of the USDA Agricultural Research 
Service (ARS) is the largest program within the food function. 



; accounting for one-fourth of the total. It is expected:to Increase 
16 percent in 1978. The emphasis is on research -to im.prove ge- 
^ netic varieties, to increase y^plds; to improve production prac- 
tices, to enhance environmental quality, and to improve crop 
protection technology.^ In recent years special emphasis has been 
placed on the photosynthetic process, the nitrogen-fixing pro- 
icess, and better use-efficiency of agricultural energy resources. 

Agricultural research supported by the^USDA Cooperative Re- 
search Service (CSRS) under the fl5tch Act accoiints for more 
than (Jne-fifth of the^foqdi function in 1978 and is scheduled for 
;i an 8-percent increase that year.^"* Under this prograTi^rants are 
provided for research 'at agricultural experirpent stations of land- 
^ grant colleges throughout the United States. 

The Cooperative State Research Service, respondents were unable to disaggregate this 
p^og1^n^^Hnto--sdxategOftes-i^^-activtlyrras -the Agricultural Research JServlce^ respondents were 
able to do. If the six ARS programs sjNown in the table are added together, the total for ARS is 
far greater than that (or CSRS. * 



ARS research on animal production is. scheduled to increase 10 
percent in 1978. Efforts are directed to improved production of 
high-quality Jivestock through better breeding, feeding, aqd man- 
.agement practices and toward better techniques for controlling 
animal diseases, parasites,, insects, and other hazards. 

The NOAA ocean fisheries and living marine resources program is 
also expected to increase 10 percent in 1978. This program con- 
centrates on improving tha management of living mafine re- 
sources to ensure safe fishery prodj^^cts; on the <:onservaticln of 
endangered species; and on the continued existence of viable 
, commercial and sports fishing industries. 

Agricultural res^rch, also conducted by CSRS under the Morrill 
Act, is expe^tea to decline slightly In 1978. Contracts and grants 
cover a wide range of agricultural research at agricultural experi- 
ment^stations and selected land-grant colleges. RfesearcK .areas 
include grains, pasture and range, genetic vulnerability, pest 
managemept, and pesticide use. 

ARS food and Qutritipn research shows an estimated- 11-percent 
increase in 1978. This program generates information on human 
nutritional requirements and ^the composition of foods for^ Feder- 
al, Sfate, and local agencies administering food and nutrition pro- 
grams, and for general consumers. 

The TVA fertilizer development program was proposed for in- 
* crease^of 9 percent in 1978.. This program includes research and 
development on chemical fertilizers and development and de-. 
rnonstration of innovative processes to assist industry in lowering 
fertilizer production costs. 



The marketing and distribution subfunction reflected a 9-percent 
increase .in the 1978 budget, two USDA programs account for 95 
percent of the -funding. 

An increase of 9 percent is expected in theig^RS marketing effi- 
cicjncy program; R&D activities are aimed ft improving pfocess- 
.jng, storage, and distribution of agricultural, products, developing 
new agricultural products and processes, arid utilizing renewable 
agricuJtural commodities. 



The Economic Research Service (ERS) program shows an 8-percent 
gain in 1978, continuing the steady growth that has. since 1969 
more than doubled tfiis R&D effort. Analyses are conducted of 
production and marketing of farm commodities, national and 
macroeconomic effects, foreign demand and trade in agricultural 
commodities, national resource use and corjservation, and 
^domestic and foreign economic'development. 

The remaining programs, all sponsored by USDA, include two 
ARS programs — expansion of agricultural exports and consumer 
services — and the research program of the Farmer Cooperative 
Service. 



Other R&D prograips within food, fiber, and other agricultural 
products are sponsored by the USDA Statistical Reporting Service 
and the National Agricultufal-tifeFafy4USDA> 




EDUCATION 



♦ Funding for education R&D programs has fluctuated appreciably 
during the 1%9-7ft period— Increasing from 1969 to 1973 theh de- 
creasing between 1973 and 1976. Support doubled in 1977 but wars 
expected toy^ecline 5-percent in the 1978. budget request. 



- -A 



• Despite recent gains, the edij^tiorf^ share of the Federal R&D to- 
, tal was only 1.2^percent in l^^/^and'an estimated 1.0 percent in 
1978; the same/share as in 19^;. * 



t 



/ 



• The Average annual growth rate for education R&D programs 
between 1969 and 1977 was 7.9 percent. 
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Trends in R&D Programs 



p 

V 

r 

Occupational, Vocational, and Aduit Education 

Education for the handicapped (OE) (HEW) ^ 

Special projects (OE) (HEW) 

Science education development and research (NSF) . 
Head Start (OHD) (HEW) 


1969 


1976 


1977* 


1978* 


(Dollars in milltonsj ^ 


$154.8 


$•142.4 


$283.8 


$269.2 


Percent distribution 


54.3% 
10.0. 

7.8 
2.8 
15.7 
9.3 


24.6% 

44J 

11.4 

3.9 

8.1 

34 

3.8 


54.4% 
30.2 

3.9 

2.8 

4.3 

1.8 

2.6 


47.5% 
38:6 

4.1 

3.6 

1.0 


' Estimates based on the President's 1978 budget to Congress. 










SOURCE: Natlinal Sdence Foundation 
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Comments 











In 1977 funding increasfed sharply for th^e occupational, vocation- 
al, and adujt education program of the HEW Office of Education 
(OE), making it the largest component of the education function. 
In 1978;the program will accoun^ for approximately one-half of 
the function tojtal. The primary i purpose of this program is to 
provide grants for vocational R&[\activities to be performed un- 
der the direction of State departments o^ education. In 1977' a 
changeover v^as effected to a nev^ system of advanced funding to 
the States, v^hich v^ere tp receive Federal monies a year ahead of 
their ukg^ State fchoorbodies. This change produced almost a 
doubled appropriation for 1977, and a decline in 1978, both for 
this program and for the education function. Later . congressional^ 
, action had the effect of reducing this program and changing the 
1977-7^ levels, t • 




Another mSjor component of the education function cohsjsts/of 
the R&D programs of the HEW National' Institute of Education 
^ XNIE). These-programs had registered a 21-pe.rcent increase ih the 
1978 budget request, .so that they> accounted for ^Ifno^ two-fifths 
of the education total. SubseqllTent congre^sionatl action signifi- 
cantly reduced this increase. - / * - .f, 

The entire budget of NIE is devoted to R&D or R&D disseminalion. 
^activities, and 9Q percent of the funds afe usecj (or. coritracts and;^» 
grants to extramural- peWormers. . Current programs 9re designed 
to improve basic skills in reading and matb^triatics, to clarify the 
relationship of education to work and career^^to improver the 
productivity of educational resources, and to help State and local 
education systems. • ^ ' f ^ * A 

The OE education for the handicapped program now shows an 
increase in funding in 197^* Innovation, in and ^development of 
curriculum and teaching techniques) and such projects as physi- 
cal education and recreational research forAhandicapped children 
continue to be the chief emphases of this program. • , 

^The OE special projects program, scheduled for a 22-percent in-^ 
crease in 1978, includes as the major component eurnclilum fle- 
velopment and demonstration to provide educational equity for 
women. • * . ^/ 

Funding for the NSF science education development and research 
program was set to. decrease; 25 percent in the 1978 budget, plac- 
ing this program at one-fourth the peak level of 1974. 
Congressional action did not change this situation markedly. Pro- 
gram objectives are to advance science education through re- 
search in such- areas as student choice of and success in science 
careers, and through aid in the develof^pient ^pf better tech- 
niques, methods, and instructional 'materials for' all educational 
levels. ^ 

Head Start research and experimentation shows no change in 
funding in 197S nor does*the support for three'^^ducation policy, 
research centers on the part of the HEW Offile of the Assistant 
Secretary for Education. 
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' - — ^ligations 

■ \ ^. 






/.* 


i • ' Percent 


• > 




Average Annual 
*r Percent Chapge 






• I . 


'1969-74 ' -.6.7 ' 
1974-76 -.2 
1976^ 16.8 
1977-78 ^B.Or 
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INCOJ^E SECURITY AND SOGIAL SERVICES' ^ 



• In 1978 a proposed 5-percent decline in the tot^il of R&d pro-^ 
grams4na|cingsyp the income security and sotid servic;es function 
would place support at approximately the 19>^ level and 6 per- 
cent below the 1973 peak. . ^ • . 



The share of the indome security^ apd social services function 
within total FederahR&D support lids remained at six-tenths of 1 
percent since 1976! The highest share Was nine-tenths Of 1 per- 
cent in 1973. 

7 . • 

f *■ 
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Trends in R&D Programs^ 



• 


1969 


1976' 


1977» 


I9?8' ' 


[Dollars in million^] 




$ 96J 


•$133!4 


J155.9 


$148.0 




Percent distribution 


Rphahlllfattnn Ci>rvir^c anH faciliti^c fOHC^ (HEW) " 


29.1% 


116.3% 


.19.5% 


20.7% 


^Arial ^^riiritv Anminictrstinn fMCW) 

C mnifwtmant r>n/l trftlnSnO 3/inn! nSct t (f^n it 3nf^rl 

CfTipioy meni ano iraininb auiiHruaiijaiiUil \*-at»ui; r « « « 


7.6 


' 10.8 


12.9 


15.4* 


^ 16.3 


17.8 


12.8 , 


15.1' 


21.7' 


13.2 


12.3 


11.7 


Chj1d development res^rch and demonstration 












• 3.7 


11.5 


9.9 


10.5 








7.4 


7.8. 


Public assistance research and evaluation 












12.9 


5.5 








8.7 






1216 



♦ Estimates based on the President's 1978 budget to Congress. 



SOURCE: National Saence Foundation 



^onrrrnents 

The rehabilitation services and facilities^ program of the HEW 
Office of Human' Developrpent (OHD) is the largest program 
within the income security antisocial services function, account-' 
ing for one-fifth of the funding total in 1977 and 1978. This pro- 
gram support? research for the development of methods; serv- 
ices, procedures, and devices to assist 'in the provision of voca- 
tional rehabilitation services to hand^papped individuals. The pri- 
mar^emphasis of Jhe rehabilitatipn research program in 1978 is to 
relate activities more directly to State needs. Support for this^pro- 
,gram increased 40 'percent in 1977, and a small increase is sched- 
uled for 1978. . • 



The second largest R&D effort consists of programs of the HEW 
Social Security Administration (SSA). These prpgf^ms are sched- 
uled to increase by 13 percent in 1978 and vyill piake up 15 per- 
cent* of the R&D total ifor this function. They cover research to 

'improve the social security system a^ well as general studies on 

• income. security and health insurance. 

The social sefvices programs sponsored by the Office of the Sec- 
retary, HEW show a considerable increasejn 1978 with the Con- 



gress adding to the increase requested in the budget- Th^se pro- 
grams cover income maintenance investigations (expanded fur- 
ther by the Congress), health insurance experiments, studies of * 
long-term caF^ State and local services 'research^ and basic re- 
search conducted by the Institute for Research on Poverty. 

R&D funding by the Employment and Training Administration (La- 
bor) was expected 'to drop 10 percent in ttie197fli budget, after 
having risen in 1976 arid 1977 for the first time since 1%9. Efforts 
are focused on increasing employment and raising the skill level 
of. the work force wNlejijinimizing inflation and other adverse 
economic effect^.-— 

JoJJ978Tlie ^0HD child development research.and demonstration 
program is scheduled for fundin^^ataboutthe same level as'1976 
and 197a. This program supports R&tek^t ctivities in child dev^lAp- 
ment, child 'welfare, and delivery^n jj uTijflLi i l iittill||im and iami-' 
lies. Special areas of concern in 1978 will include oare, child 
development and family life, and children with special needs. ^ 

The child abuse program of QHD was begun in 1975 anjj Iros re-' 
ceived almost the same amount of funding each ye^r since then. 
Activities include demonstration of methods for preventing, iden- 
tifying, and treating, child abuse and* neglect. They also inclade 
studies to provide information on the nstional incidenc'e and se- 
verity of child abusp and. neglect and on the characteristics of the 
parents responsible. » . 

The public assistance research and evaluation efforts of HEW's 
Social and Rehabilitation Services (SRS) are expected to remain at 
the ,1977 funding lev^. Grants and contracts are^award^d-Nto de- 
velop and^luate principles and\Concepts for use in public as- 
sjstanc^^^r^rams andito demonstrate new systerftsior dd[liv^ry^f 
servkfes to the^^isadvantaged. ' * 

Tne,1978 decline in total support'fpr income security ^nd social! 
services resulted primarily from the exclusion of ^funds' for the 
research and demonstration projects of the CcJrpmunity^^rvices 
Administration. These projects^ test mechanisrtis for deliv^ing 
social services to the poor. Later, Congr^js provided funds for 
this program to be conjinued. • 

Other programs found within the income security and social serv- 
ices function are OHt) programs for aging and ycajth, programs 
of the Employment StandardyAdministration (Labor) and pro- 
grams of the Civil Service Comynission. 



Average Annual 
Percent Change 

1969-74 ^ 14.3* 

1974-76 . 4.0 

1976- 77 . ^.0 

1977- 78 -10.3 



Obligations 



AREA ANaCOMMUNITY DEVELOPMENT, HOUSING, 
AND PUBLIC SERVICES - - " 



4 



♦ / 



After a large increase In 1970, '^e area and co/nmuhity develop- 
ment, housing, and pi/blic services function has shown Only spo- 
radic changes in- the leyel of R&D funding. The 10-percent drop 
proposed for 1978 would place support for this function only 9 
percent abdve the level of 1970- 



7>. 



The share of this function in the Federal R&D total has always 
been less than 1 percent- In 1977 it wSis five-tenths of 1 perx:ent 
.andini978 it was expected to be fotir-tenths of 1 perGejp't. 




Trends. in R&D Programs 



-A 



Area and community development, housing, 
and public services, total *. . . . 

Department of Housing and Urban Development 

Housing assistance' research 

housing economic data and analyses , 

Community conservation. research 

* Community development research 

Consumer and ^pual opportunity research . . . , 
' Housing safety and standards research , 

Energy conservation and standards research . . 

Program evaluation 

Research prggram support and'utilization ... 

Administrative expense^ 

Pufcjllc secvices and Intergovernmental 

*t5?ograms (RANN) (NSF) 

Community development (GSA) ^ , 

EconomufDevelopment Administration 

/^Comtfierce) \ ?f . . . , . , 

(^Otijer/; rf...... 

» Esilm/tes b»cd oo the Presidcnf $,1978 budget to Congress 
Detail not available prior to W6. ^ 

SOURCE: Natkxu^6dence Foundat^ * 











1969 


1976 


1977* 


1978' 


(Dollars in millionsl 


$ 49.4 


SI 04.2 


$110.5 . 


$ 99.2 


Percent distribution 


42.6% 


- 64.8% 



56.7% 


68.2% 




17.4 


12.3 


-tr 




10.0 


9.^ 


IZl . 




6.1 


. 7.3 


8.4 




8.6 


5.4 


7.3 




3.9 


4.2 


5.1 




*6.1 


4.5 


4.9 




4.0 


3J. 


4.1 




1.3 


1.7 


2^ 




1.5 


1.4 


1.9 




6.0 


6.6, 


7.7 


. .3' 


9.7 ^ 


, 11.3 


10.7 


' ' 44.6 


4.8 * 


12.7- 


8.8 


10.7 


14J 


13.2 ' 


4J 


1.8 


6.2 


6.2 


7.8 



Coirfmerrts 



The Department of Housing and Urban Development (HUD) has 
provided most of the support for R&D programs under this func- 
tion sinc^1970* An increase of 8 percent for 1978 was requested 
'focHUb R&D programs in the President's budget. Subsequent 
' congressional action') however, resulted in a decline. 
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The largest of the HUD programs is the housingjissistance re- 
search program, which represents, more than one-fifth of the 
HUD total in 1978. This program concentrates on testing and ana- 
lyzing the concept of direct-cash assistance housing allowances. 

Another HUD program, housing econo/dic data and analyses, 
generates information about the quality ahd supply of the Na- 
tion's housing stock, housing and mortgage trendj,^and demo- 
graphic changes that relate to housing and urban problems. Ihe 
Annual Housing Survey \s the largest single project within this 
progra^m. • , 

Other HUD programs include community conservation research . 
to assist cities in preserving and •^revitalizing neighborhoods; 
comitiunity development research to help State and local govern- 
ment units improve their policy- analysis,, service delivery, and 
flnar|cial management capabiKties;»consumer and equal opportu- 
nity research to reduce discriminatory housing practices; housing 
safety and standards research; and energy conservation and 
standards research. . 

Three NSF public service and intergovernmental programs within^ 
the broader RANN program account for more than one-tenth of 
the R&D activity In this function. The public service programs 
focus on the major determinants of public sector productivity and 
attempt to improve local government productivity by providing 
* information on techniques and operating methods. The intergov- 
ernmentaU program encourages the integration of science and 
technology planning with' State and local governmertt policymak- 
Ing.^Support for these NSF programs has remained at nearly the 
same level since 1973. , • ' * 

The community development program of the Con^n^unity Services 
Administration (CSA) is directed toward economic development^ 
in rural ajid urban areas {hat contain concentrations of low-in- 
come persons. Reduced ^funding was expected in the 1978 budget 
proposal as more model community development corporations 
become operatiopaj or are terminated. • ' 

.The R&D prc^gran^ of the Economic Development Administration 
(Commerce) cbnslsts.of studies 40 identify problems hindering 
local growth .as well as research on economic and geographic fac- 
tors related to economic development. This program was expect- 
ed to be cut by more than one-half in the ^978 budget. 
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ECONOMIC GROWTH AND PRODUCTIVITY 




■ Percent 



Average Annual 
Percent Change 



1969-74^ 



1974-76 

1976- 77 S 

1977- 78" -1.3 



5;2- 
8.0 
16.9 



the level of funding for economic growth and productivity has 
fluctuated throughout the 1969-78 periodj^ith peak years in 1971 
and 1977* The average annual growth r^te between 1969 and 1977 ! 
was 7.3 percent, but a decline of 1 percent was expected in the 
1-978 budget. ' ^ ^ 



This function has represented four-tenths of 1 ^percent of the Fed- 
eral R&D total- in almost every year a'nd never ^ miich as 1 per- 
cent everr though it currently covers 24 programs. 



¥\ Trends in R&D Programs . 

5^ 





1 • 


• 


' A 

r 




• 

.. . V. 

Industry and productivity research (RANN) (NSF) . . 
Services to improve use of materials (NBS) 

(Commerce)' * 

Forest products utilization research (FS) (USDA) . . . 

Services to improve the application of^ 


1969 


1976 " 


1977' 


1978* 


(Dollars in millions] 


$55.8 


$83.9 


$98.1 


^96.8 
^ 


Percent distribution 




9.4% 
12.6 
7.9 . 

\ 7.8 
3^.9 
27.4 


21.3% 

19.0 
^ 12.4 
id 

8.4 

26.4 


19.3% 

18.5 
12.0 
11.9 

. 8.2 , 

30.0 


19.7% 
18.0 
•^2.1 
6.9 
31.0 


' Estinutes lused oo the President's 1978 txid^ tz^^<>)ngress. 






• ^ * 
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SOURCE: National Science Foundatkm 
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Cooiments . 



• .Within the broad Research Applied to National Needs (RANN) 
program of NSF industry and productivity researches a heading 
that encompasses a group of research programs. Little change in 
funding for these programs was indicated in the 1978 budget re- 
quest. They cover research on advanced industrial processing, the 
effects of regulation, the nature of regional productivity, the mea- 
surement of national productivity, public/private relationships, 
and the stimulation of industrial R&D efforts. 



Services to improve the use of materials of the National Bureau of 
Standards (NBS) within Commerce is currently* the largest smgig 
program under the economic growth and productivity function, 
accounting for 18 percent of the total in the 1978 budget. 
Reversing a general growth trend since 196^, this program is 
scheduled for a slight^^^decrease in 1978 as several metallurgical 
and polymeric materials projects have been scheduled for elimi- 
nation. Research continues,. -however, on the properties and per- 
formance of materials and on the development of reference ma- 
terials calibration and measurement standards. 

In USDA little change is now expected in the research program of 

te Forest Service (FS).on forest products utilization. Research is 
^signed to develop technology f^more efficient use of wood as 
well as to reduce costs, to extend timber supplies; and to reduce 
the pollutipri associated with wood utilization. 

The NASA technology utilization program is concerned with the 
transfer of technological advances from NASA research and devel- 
opment into general private and public use. This program has 
undergone considerable expansion in recent years, but is not 
scheduled to grow in 1978. 

Support for another NBS program— services to improve the ap|^ 
cation of technology— W9S expected to dedinein the 1978 budget 
requpsUas the building use analysis and construction standards 
projects are terminated. I^&D activities were to continue/ on tech- 
nological and engineering standards; measurements for products, 
commodities, devices, processes, or systems; and tRe\utilization 
of new applications of technology. ' • ' 

Thirteen other programs are included in the economic growth 
and productivity function. Among them, are the forest engineering,^ 
andjhe forest economics and marketing, research prog!;ams con- 
ducted by the Forest Service; the improvement of computer tech- - 
nology applications of NBS; the research on policy development 
of the Labor Management Services Administration (Labor); and 
building research performed by the General Services Administra- 
tion. Research in economic areas is also conducted by the Federal 
Trade Commission, the U.S. Inte/national Trade Commission, and 
the Interstate Commerce Commission. ' 

■ • ■ • ' : •■ i 



,Avet^ge Annual 
Percent Change 



1969-74^ > -.1 

1974-7er - 29.0 

1976- 77 19.8 

1977- 78 - 32.8 



Obligations 
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fNT^ATIONAL COOPERATION AND • 
DEVELOPMENT ^ . ' ■ 



• . The international cooperation and djevelopment function showed 
little growth betw:een 1969 an^ 1975. In the current (1976-78) re- 
porting period this function reflects a large increase, due partly |o 
reporting changes and partly to funding increases. 



• The share of this function in the Federal R&D total was an'esti- 
mated;two-tenths of ;i percent from 1969 through 1977, compared 
with an estimate4 three-tenths in 1978, ' ^ : 
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International cooperation and development, 


• -1969 


'1976 


1977* 


, 1978* 


^[pollars in m%ions| 


$26.8 


^ $44.5 


$53.3 


$70.8 , 


K ' * 

Agency for International Development (St^te) 

InternafKal cooperative scientific ^ , ^< 

miyfmms^y * 


Percent distribution 


72.5% 

1.8 
22.4 

"2.8 


84.«% 

' 8.2V. 
3.2 ° 


^ 83.7% 

8.3 
4.4 
' 2.9 
.6 


•8i.2% 

7.5 
. 3.6 
• 3.3 
' .5 





^ E>tim4tes basfid on the President's 1978 b&P|et to Congress. 



SOURCE: Natiortal Sdence Foundation 



Comments ' 




The Agency for International Development (AID) of the Depart- 
^^ent of State is tfre major component of the international coop- 
'er^ion and development function. Since 1970 AID has contribut- 
ed more than three-fourths of the funding for this function. 

The AID R&D program supports AID worldwide, regional and * 
country programs by furnishing technical information and expert 
sources from other Federal agencies, universities, professional 
associations, and private research firms. AID efforts to help the 
poorest people in less develppe'd countries are^focused 6n agri- 
culture and nutrition, health and family- planning, science and 
technology, and economics and social sciences. Evaluation re- 
search is also conducted to determinef program impact and to 
guide progfam changes. The total program was proposed for at) 
increase bf 35 ^erfeht in the 1978 budget. 

' International jcooperative* scientific activities of NSF strefigthen * <r 
. the scientific community by providing opportunities for kignifi- 
cant interactions between U.S. scientists and their foreign coun- 
terparts. J No. program growth was anticipated inJhe 1978 budget 
.planning. I 

U.S. Arms Control and Disarmament Agency R&D Obligations 
_wer.e expected to rise only slightly in 1978. Work is directed to 
svipport of the strategic arms fimitatioDS talks and negotiations on^ 
mutual ahd balanced force reduction. Efforts aYe addressed jto . 
finding means of limiting nuclear weapons testing^ to develop- 
rnent of techniques to prevent pjoliferation, and to other means 
of encouraging arms control initiatives. > 

In 1978 the State Department planned in its request t(J increase its, 
studies of long:range foreign' relations policy issues and oppor- 
tunities. 

/ ISO I' r 
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CRIME PREVENTION AND CONTROL, 



Average Annual 
Percent Change 



The crime prevention and 'control function showed the highest* 
growth rate among all Federal R&D functions from 1969 to 1975, 
having started from a small base. Between 1975 and 1977 some 
further growth occurred. In 1978, however, fgnding was expected 
to decline 9 percent, as shown in the budget request. 



The share of this function m the Federal R&D total has remained 
two-tenths of | percent in each year since 1972, and in earlier 
years it was even smajler* ^ - - 
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Crime prc;ventIon and control, total 

Law Enforcement Assistance Administration 
excluaingnarcotlcs control (Justice) 

Drug Enforcement Administration (Justice) . . . . 

Bureau of Alcohol, Tobacco, and Firearms 
'(Treasury) ^ 

Bureau of Prisons (Justice) 

Office of the Attorney General (Justice) 

Federal Bureau of Investigation (Justice) 

US. Customs Service (Treasury) 

R&D on eradication of narcotic producing 
plants (ARS)(USDA) y 

Other V '-v." 

* Estimates based on the President's 1975 budget to Congress. 
SOURCC^Natioruf Sdence Foundation * ^ 



1969 


1976 


1977\ 


1978* 


[Dollars in millions] 




$ 4.8 


$36.3 


$48^ 


$44.4 


Pe 


rcent distrll 


}ution 






Comments 



• The larges,t R&1? effort in the crime prevention and control func- 
ttion is represented by a group oi programs' supported by the Law 
Enforcement Assistance Administration (LEAA) in the Department 
of Justice. Although R&D funding by LEAA was expected fo drop 
^ 16 percent in the 1978 budget, LEAA wiH still contribute two-thirds 
of the function total. The decline was fe(lected i^n equipment sys- 
tems programs as well as in reduced ?uhding"'fof cooperMive 
(State and local) research. LEAA witl continue to support a wide 
range of -RAD Cfime-relate^wprk: in juvenile delinquency, tech- 
nology transfer, police effectiveness', C9urt improvem'ent, labora- 
tory techniques, and evaluation research. ; ; . 

The Drug Enforcement Agency (DEA) of the Department^of Jus- 
"^tice, after a sizable increase in 1977, was reduced by ope-half in 
the 1978 budget request. The R&D activities of JDEA include drug 
^ evaluation and methodology tojmprove ^e scientffic triferia for ^ 
classifying drugs for legah^contcol as well as development pf' 
equipment, materials, and methods. for use in^drug^law enforce-^ 
^ ment. : \ ' ^ 

, ln?^1977 the Bureau of Alcohol, Tobacco, and Firearms in the De- 
partment" of the 'Treasury initiated an R&D program of systems 
development /elating to the addition of "taggants'' to explosive 
materials as a means of detecting explosives used in bombf prior 
* to detonation and, of identifying sources of explosi3^eS; after an 
^ explosion. The Presiclent's 1978 Jbudgetj provided for significant 
expansion in this program. 
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Technical Notes 
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These notes deal with the scope and method of compiling this jeport , 
and with its relationship to other reports and studies. * , 

Scope . ... -'^'''^^ 

This report is based entirely on data reported to the National Sicienc^^^^ 
Foundation by Federal agencies in ti^form of actual obligatidr> levels for R&D:J^^t|; 
programs for fiscal years 1%9 thfough 1976 and ekimatefl obligaUorf ^|^^^^ 
els for R&D programs for fiscal years 1977 and 1978./^!l Federal age^^^^^ 
R&p programs are covered. Individual programs.are assigped by N9F staff to 
functional categories on the basis of the primary objectjye pHbe R&D actiyi* 
ty rather than the primiary objective of the overall agency missjon. The pur- 
pose of the analysis is to m^e visible ^the^maimdireptjons of Federal R&D 
efforts and to obtain a view of changes in priorities over a period o^ime. , ^ 

The sources of data haye be6n agency ifespQnse|Jd the annual NSF sur? 
vey, Federal Funds for Research^ Development/ ^^^iS^f^ Scientific Acthh 
ties. Volumes XIX through XXVL The surveys bega^^Kvide data on pjO;: 
^ram support levels in Volume XX when obligat|onal^at3 were reported 1^ 
program ifor the first time, making possible the compilation oif a report of 
this nature. Programs have been identified in jeach annual survey by thef 
appropriation titles and ^activities under which* they appear in the. Federal 
budget. With this information and some 'additional program breaks obtained 
fby interview, the function series coul^ be constructed from 1970 through 
the latest year. Comparable program data for 1969 >yere informally obtained 
.from the agencies. 

; Each new report in the functjon series is constructed on the basis of Ihe 
agency/program structure existing at the time of the latest Federal^budget. 
In the present report 1978 budget titles arfd agency program sponsorship are. 
used, vyith the da^a for prior years arranged to' conform to the, present struc- 
ture. The only exceptions are in the case of programs that have been termi- 
nated altogether but must still be shown as part of prior*year totals; Jhese 
4re listed in the program stub under the agencies that sponsored them at 
the time. In a number of instances the atlbcatipn of dollar amo^^ to eariier 
programs bad to be estimated either because §bme agencies did not exist in. 
eariier years or did not exist/as identifiable unifr or because ^ agency ind- 
program rieorganizations haveltNjietimes resulted in program splitting. 
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; Data obtained from the current Federal Funds survey for, fiscal years 
M^^i97iE^^^ requests contained in the President's budget 

ii'^^ "Pf^^^g® ^9"g''®^^ m January 1977. By the time the Federal Funds ques- 
|tC tfonnaire was completed in March-April 1977, however, some revisions had 
|||'^/6eert made in budget program levels to reflect programming or other 
^^V?|chai3ges. _ . • ^ , 

Iffl:"^ Data for 1977- and 1978 are estimated and do not reflect final apportion* 
S^ '^jnent actions and programming for"1977 or appropriation and apportionment 
f>r^/^actions for 1978 occurring after the President's budget request. 
\ ' ^ • * U ' , 

|bi^ganization 

This report is organized in two major parts. Part I is concerned vyith 
. broad comparisons of growth rates for the varioi%functions throughout the 
1969^78 period, arid for shorter periods within that timespan, and with shiifts 
; in priorities between functional areas. Part II is concerned with a detailed 
analysis of each function, incljiding a discussion of individual R&D programs 
plunder functions anil siibfunctions and changes in programs over time. Spe- 
^ cial attention -is" given to significant changes between 1977 and 1978. 

"Since 401 programs -or program areas are covered in this report, des-* 
criptions were ke|^ brief. The sources for program descriptions ^re (1) the 
narrative sections^ of the Federal Funds purvey responses; (2) the Budget 
Appendix, 1978; h) SpeciaI~Analysis P: Federal Research and Development 
Program of the 1978 budget; and (4) congressional committee reports. 

Method 

• Structurerlhe classification system in this report is based on 15 furic- 
tions and 32 subf unctions that form the structure for the artalysis. The cate- 
aj^gories were chosen to make visible the most important R&D objectives* as 
^reflected in agency programs in the 1978 Federal budget. Functions and 
subfuncttons were^hosen on the basis of size of effort, current an^^^o* 
ing 'public interest in an area, and the need Tor a clearcut definitionairfOTie" 
work encompassing all Federal R&D programs. No ambiguous function 
beddings, such as ''other" or ''miscellaneous" were used. 

The data are additive to 100 percent lo that no overiap occurs between 
functions or programs, and programs are assigned to functions and subfunc- 
tions in terms of their primary R&D purposes. Such a system permits a com- 
parison of priorities on an internally consistent and mutually exclusive basis. 

Definitions: We defihjtlpns of R&D activities are those provided the 
agencies by NSF in its Fee/era/ funds survey^nstructions. ^ 

The definitions of functions and sabfunctidhs are implicit in their titles 
and content. Some programs, however, might appear to span. more than 



one functional ar^a with equal emphasis in each area. This situation has aris- 
en in" the case of some programs related to natural resources and environ- 
ment. Thus, ^a rule was evolved that R&D programs primarily devoted to - 
studying, inventorying, or managing resources woVild be placed under natu- 
ral resources and that R&D programs primarily devoted to studying interac- 
tions^ithin systems or studying pollution and/or its effects on living sys* 
tems would be placed under environment Safety programs were additional- 
ly placed under environment (under the environmental health and safety 
subfunction). ^ . * 

Also, in Jhe case of programs that might fall between area and commu- 
nity development, housing, and public services and income security and 
social services, the criterion was established that programs primarily direct-v 
ed to improving the ecdnomies or general conditions of regions, including 
urban areas, were to be placed under the area and community development 
function arid programs directed primarily to bettering the economic or so- 
cial conditions of individuals were to be placed, under income security and 
social services. 

NSF staff decided on Ihe assignment of th? programs to given functions 
or subfundions, and with alt the Federal R&D programs studied and com- 
pared at one time, the staff could resolve fine points of difference and^ 
group like programs together. 

Average annual growth rate comparisons: Tables showing average anr 
nual percent changes are based on growth rate conversion tables, which 
provide average annual growth rates for given timespans and given ratios of 
terminal-year data to initial-year data. Conversion tables are based on a 
standard compound interest rate formula. 

Relation to Other Reports . 

(1) Since 1952 NSF has published an annual series covering Federal R&D 
funding by agencies. The report^^are issued under the title Federal funds for 
Research, Development, and Other Scientific Activities. -Ihey include R&D 
expenditures and R&D obligations by agencies. The obligationfil data are fur- 
ther broken down by basic research, appljed research, and development, as 
well as by performing group, field of scierice^ and State distribution. As not- 
ed above, the agency program data furnished for Federal Func/5, Volumes 
XX through XXVI, were used for this report to construct the series back to 
1%9. Overall totals in the historical tables for Federal Funds, Volume XXVI 
and in this rejDort are identical. <> ^ f 

(2) An Analysis of Federal R&D Funding by^udget Function, Fiscal Years^ 
-W6^^7972; published in 1971, was the first NSF report to compile and ana- 
lyze Federal R&D data on a, functional basis. It was based for the most part 
on aggregate program totals of agencies and agency subdivisions, and' did 
not^probe deeper to tbe individual program level. It followed the function 
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system in the Federal budget, which is shown in terms of outlays only. For 
-comp|rabiIity, R&D ds^ta were shown in terms of expenditures. The R&D 
program distribution, which followed the budget function scheme 'estab- 
lished by the Office of Management and Budget (OMB), placed programs 
under function headings th^t embraced overall missions of the sponsoring 
agencies. While ratios could thus b^ obtainecT of the R&D effort to the total 
F^eral effort in each function area, many R&D programs had to be placed 
under inappropriate categories. ^ 

(3) An Analysis of Federal R&D Funding by Function, Fiscal Years 1963- 

1973, published in 1972, also followed the budget function system and pro- 
vided R&D data in terms of expenditures. It again placed R&D programs un- 
der functions that embraced the overall missions of sponsoring agencies. In 
addition, however, this report offered an alternative system whereby^ R&D 
programs were arranged by a separate set of functions that reflected the 
primary purposes of the programs so that a truer perspective on R&D priori- 
ties could be obtained. 

(4) An Analysis of Federal R&D Funding by Function, Fiscal Years 1%9' 

1974, published in 1973, was based on a classification system that evolved 
from the alternative approach. This report did not follow the budget func- 
tion structure, which is shown in outlays, and therefore data could be 
.shown in ^obligations, which more closely reflect budget planning thin do 
expenditures. A total of 14 function headings were used, with 40 subf unc- 
tions. ' • . * ^- 

Even though function headings were similar in some cases Mo those 
used in the Federal budget (e.g., national security, space, and health), the 
friteria'for assigning R&D programs to functions differed between the two 
systems. Hence, ratios of R&D programs, to overall Federal programs in giv- 
en functional areas could not be ^Iculated. For example, in the budget sys- 
tem, under the health function the health-related R&D programs of the Vet- 
erans Administration (VA) are omitted because they are posted under ^ vet- 
erans benefits function, whereas in the system used in this report the R&D 
portion ofVA programs related to health are included under health. If) afi 
other cases where a function heading was the same irj concept in this report 
and previous reports, the differences in overall function structures meant 
that* the R&D program content for a function would difter somewhat be- 
tween reports. 

(5) An Analysis of Federal R&D Funding by Function, Fiscal Years 1%9- 

1975, published in 1974, and An Analysis of Federal R&D Funding by Func- 
tion, Fiscal Years 1969-1976, publisKed in 1975, followed exactly the same 
funjction/subfunction structure as the 1%9-1974 report. From one report to 
another, however, programs were sometimes shifted between functions as 



program purposes were reevaluated. Each report was, thus, a revised edi- 
tion with changed historical series. 

(6) An Analysis of Federal R&D Funding by Function, Fiscal Years 1969-* 
1977, differed from the previous reports in that the structure was -based on 
15 func^Bns and 34 subfunctions, A new major <(Unction was added— '/bod, 
fiber, and other agricultural products. The programs under this function 
consisted of those formerly as^signed to a food subfunction within natural 
resources, plus five programs formerly placed under economic growth and 
productivity. » - , 

This report, 1%9-1978, follows the same functibn/subf unction structure 
as in the 1%9*1977 report except for the elimination df the two subfunctions 
under trtme prevention ahd control. ^ 

(7) In Special Analyses, Bt$flget of the United States Government, Fiscal 
Ypar 1978, bpecial Analysis P: Federal Research and /development Programs, 
OMB^ published estimates of obligations and expenditures for Federal re- 
search, development, and R&D plant. Special Analysis P cited higher totals 
for Federal energy R&D and R&D plant activities in 1977 and 1978 ti^an are 
shown in this report: $2.9 billion and $3.9 billion, respectively, compared 
with $2.4 billion and $2.9 billion shown for the NSF energy development ^nd 
conversion function. These differences arose prinjarily from the fact that R&D 
plant data are not included in this report and that the OMB figures are 
based on budget authority rather than obligations. In this report the energy 
Jotals for 1977 and 1978 woufd be $2.9 billion and $3.4 billion, respectively^ if 
R&D plant data were included. ^ * 

Other 'differences could arise from the. fact that the Special Analysis to- 
tal is not based on a function system additive to 100 percent, and the analy- 
'sis therefore could include energy-related programs whose primary goals 
were environment- or natural-resource based, as Well as R&D programs pri- 
marily devoted to energy. Because the function system in this report is addi- 
tive to 100 percent and each R&D program was assigned to only one func- 
tion or'subfunction on the basis of the primary purpose of the program, the 
energy total is lower. For example, energy-related environmental R&D pro- 
grams appear in t\\\s report unde; the environment function and are not in- 
cluded in the.energy total! ^ 

(8) Other reports based on functional studies of the FederaJ budget 
have been, published, some of them covering R&D data>specifically. These 
have not followed the budget classification comptletely but have made cer- 
tain rearrangem^ts of data under functional headings, and retitled some of 
the headings. if should be stressed that every function system is judgmental' 
and each system reflects the concerns of the times and the needs of the 
audience for whom it is d'evised. 

.140 : ^ 




iv^i¥^, ttibftinc&on, afid agemy pfogram: fiscal yeart 1SSf-7l 
lOoUartinmiliohs] ^ 



^gjf^;^. Function, subfuhctlon, 
; an d age n cy program 



Actual 



Estimates 



1969 


1970 


1971 


i Q"70 ' 

197z 


1 7 / J 


1Q74 1 


1975 


— — hr 
1/76 


1977 M 


1978 • . 


il5,641.1 i 


^15,340.3 i 


n 5,545.0 1 


^(5,497.8 1 


.16,800.1 1 


17,414.7 $ 


19,013.3 $ 


20,75^.61 i 


^24,465.3 |l 


26,316.1, ' ^ 


8,353.7 


7,976.3 


8,106.1 


8,897.7 


8,997.9 


8,974.6 1 


9,620.9 


10,346.2| 


11,917.0! 


12,9b6.8 


7,687.0 


7,350.9 


7,500.5 


8,307.1 


^394.1 , 


8,409.0 1 


9,001.0 


9,629.1 1 


1 1^147.21 


12,080.7 


7 OfiA Q 


D,2»0»T.»t 


7,161.4 


7,945.3 


8,000.4 


8,008:5 1 


8371.9 


9,21 Z4| 


10,707.41 


11,657.4 


. (') 


' (') 


(') 


J,461,9 


1,376.1 


1,353.4 


1,371.5 


1,486.6 


1,710.0 


1,88Z4 


(') 
(') 

/I \ 
( ) 


(') 

( ) 


(') 


238.4 
r,581.1 
3,01 9.2 


160.0 
l,89ftl 
,2,936.2 


200,2 
1,882.0 1 
2,811.0 


. 300.0 
2,1 4X0* 
2,923.0 


556.9 
2,895.3 


*M7.l1 

0 oci 7 1 
4fZD 1 . / 1 

3,715.0 


685.3 I 
^4,357.9 :i 


(M 


(M 




492.6 


528.0 


664.7 


64Z9 


« 886.9 


1,046.7 


1,161.4* 


( ) 


\ 1 


\ ^ 


1,15Z1 


1,104,1 


1,097.2 


1,191.5 


1,1 64,3! 


' 1,336.?] 


^1,319.0 ''i 


300.1 


366.5 


339.1 


361.8 


^93.7 


400.5 1 


429.1 


4I6.7I 


439.8j 


4^3:3 ^ ^ 


666.2 


624.4 


605.1 


590.1 


603.8 


565.6 [ 


620.0 


717.l| 


769.8 1 


826,1 


^551.2 


'502.6 


M68.8 


— 

M5;.2 


M54.3 


411.5 


447.4 


528.4 


^ 57^8.3 


614.4 


115.1 


121.8 

i 


136.3 


; 138.9 


149.5 


154.1 


J 172.6 


' 188.7 


191.5 


211.7 • * 


.5 


. 1.0 


.6' 






* — 




- 






.5 


1.0 


.6 


.5 




- 


A 


[=4 




■ 


3,731.7 


3,509.9 


2,893.0 


2,71 4.| 


_2,j501.3 


2,477.6 


2,511.3 


2,863.2 


2,972.4 


3,140.0 ^' V 


2,627.7 


2,427.4 


1,816.1 


^ 1,63^1 


1,526.6 


1,420.2 


r,50Z7 


"1,897.8 


• 2,023,8 


2,103.5 


2,080.7 


> 1,679.0 


" 910.0 


58Z2 


71.3 












158.5 


332.0 


402.6 


555.9 


815.6 


^^511.3 


297.7 


188.1 


198.6 


267.0 






• — 






• 


3^.0 


15.5 


1 lo./ 


* 

1 0 u. 0 


141.2 
17.3 


324.6 
7.4 


402.2 
18.4 


534.8 
21:1 


484.6 
45.0 
286.0 


179.3 
91.5 
240.4 


109.6 
^185.1 


172.6 


181.9 


186.4 ' 

1 1 "XA^ A 


- 


12.5 


63.1 


63.8 


202.0 


514.7 


794.4 


1,^202.6 


1 ^ It A C 

1 |,JI4.5 
1 ^ ^ 


1 1 , J*rD.*r 






79.6 


98.8 


tl9.2 


80.4 


1 91.6 




1 Kin 


1 1 36,1 ' 


329.0 


m 

334.4 


342.8 


333.3 


318.5 


•313.8 


319.0 
1 ' 


341.6 


j * 359.7 


j 355.0 ' 


372.6 


400.5 


408.4 


554.3 


657.4 


620.0 


1 567.2 


535.^ 


^1 487.8 


-1 5J9.0, 




150.6 


129.2 


122.9 


117.8 


139.1 


133.7 


1 150.2 


ICQ C 


M lOD.O 


1 00% ^ 

1 AA^.J 
1 « 


39.6 


1 161.S 
, .19.4 


) 181.0 

^ 14.S 


313'.8 
17.1 


383.7 
, 21.2 


348.5 
21.3 


1 281.8 
•| 19.8 


253.5 


191.4 

i 00 n 
1 zz.u 


157.8 


79.: 


1 90.1 


89.6 


105.6 


i 14<4 


116>5 


. 115*4 


lOZf 


; 108.6 


A 104.5 


407.5 


) * -368.: 


I 340.6 


r 236.S 


I 161.^ 


\ 152.0 


1 154^5 


) 145.< 


s| 160.^1 


^1 188.0 


94.i 


} 80.f 


) • 74.J 


; 41.i 


I 38.6 


» j 26.2 


27.2 


19." 


l\ 20.6 


» 31J 


•313.^ 


1. 287. 


3 265 i 


t I94.f 


; 122.{ 


; 125.8 


1 127.3 


125. 


139.{ 


i| 156.3 


323.( 


5 313.J 


3 327.5 


) • 289." 


1 255.5 


) 285.5 


1 286.9 


284. 


*L 300.^ 


\\ 329.5 


323.( 


5 313. 


B 327.5 


) 289.- 


1 255.5 


) 285.5 


"I '286.9 


284. 


4] 300.' 


1 329.5 ^ 



ir" 



Total, all functions 



National defense, total 
Defense military 



\' ' DOD-RaX&E 



Technology base 

Advanced technology 

development ' 

Strategic programs 

Tacttcat programs 

Intetilgence and 

communications 

Programwide management 

and support 

Other DOD military 



Defense-felated atomic energy . 

Weapons R&D and testing 
aciivitics (ERDA) 

Naval reactor 
development (ERDA) 



Other defense*related 
.activities 

Office of Emergency 
Preparedness 



LSpace, total 

Manned space flight , 

Apollo (NASA) .... .... 

Space flight operations 
(NASA) 

Space transportation system 
operations capability 

, development 

Skylab 

ApolIO'Soyuz Test Project . . . 
► Other 

Space shuttle (NASA) 

Expendable launch vehicle 
development and support 
(NASA) 

Research-and program , 
management (N AS Al 

Sf^ace sciences 

Physics and astronomy (NASA) 
Luna|[ and planetary 

exploration (NASA) 

Life sciences (NASA) 

Research and program 

management (NASA) 

Space technology 

Space nuclear systems (ERDA) 
Space research and 
technology (NASA) 

Supporting space activities .... 

Tracking andJaU 
acquisition (NASA) 



' (See footnotes at end of table.) 
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;f^eral R&l^^&tt^iions by hinctiofi/ subhinci^n, and agfncy program:. fiscal years 1969-71 
* ^ . [Dollars in ffiiUions] ^ 



— Cbn. 



Function^ subfunctioi^, 
and^ncy prograip* 



^ 






t Actual * 


IP. 






- Estlm 


itcs 


\ 1969 


1970 


1971 


1975\ 


1973 


^1974 


1975 


1976 


' J977 


1978 








$382.7 


$441.^ 


^ 

$605.1 


$1 ,109.7 


$1 ,387.6 


$Z,390.4 


$2,797.7 . 


305.9 


295.9 


' 285.8 


334.9 


376.5 

r 


469.7 


674.3 


825.2 


^ 1,316.4 


1,516.9 


26.5 . 


27,7 


' (') 
28.3 


• 31:0^' 


37.0 


36.9 
53.0 


45.6 
97.9 


60.7 
. 130.2 ' 


80.0 
• 183.0 


101.0 
196.9 


> 209.0 ' 


* 

^ 194.3 


195.6 


. 234.0 


256.7 


289.6 


399.0 


347.9 
*103.9 


541.9 
. ^1^7.4. 


483.3 • / 
* 156.9 


> 26.1 


27.9 


^.0 


30.7 > 


35.0 


45.4 


33.3 

< 

34.0 


48.2 
50.6 


68.2 
168.5 


85.7 
342.5J 


19.7 
- 
24.5 


20.1 
- 
26.0 


13.8 

- 

21.7 

— i 


12.6 
V 

26.4 


10.6 


33;9 


- 

41.7- 
.6 


- 

60.4 
1.3 


{') 

, 78.2 
3.0 


'w (5) 

' 1.3 
28.3 
91.1 
9.6 


(') < 

1.0 
24.0 
111.2 
11.5 





_ 


.4 




^ 3.4 


2.5 


Z7 


2.5 




* , 3.0 


19.9 


17.7 




35.9 


46.6 


.81.4 


269.1 


324.0 


549.1 


549.0 


15.2 


12.6 
v 


25.6 


29.7 


^ 404- 


70.2 


1.6 
229J 


1.0 
284.6 


2.2 
- 464.9 


1.4 

437.5 ^ 


2.5 
2,2 


. 2.7 
2.4 


3.0 
2.8 


3.4 
2.9 


3.7 
2.9 


8.1 
3.0 


27.0 
10.8 


23.9 
-J 4.5 


46:3 
35.7 


71.1 
39.0 












19.1 


82.8 




313.9 


369.6 








1.7 
^ .7 


4.U 


12.0 
7.1 


54.7 
* 28.0 


^ 

, 95*9 

30.7 


^ 260.6 
53.3 


284.1 
85.5 


.2,1 


" 2.4 


4.3 


8.0 


10.3 


24.2 


64.4 


85.8 


179.6 


337.0 


— . V 
2.1 


1.8 


: ^>=— 

1.9 


2.5 


. - 2.8 


2.4 


/ 6.0 


7.0 


5.8 


3.4 








* ' .4 


.4 


3.3 


6.0 


5.0 


4.6 


5.1 




.5 


2.2 


5.1 


5.9 


14.6 


/ 34.3 


31.8 


55.4 


85.1 

-» 














I 11.6 


33.7 


91.8 


218.2 


(') 


.1 




I.. ^ 


'1.2 




'3^ 

n 


_ 

'6.3 
.1 


'8.3 


7.5 
'14.5 

i — 


8.0 ' 
'17.2 




1.3 


2.0 


1.4 


3.0 


10.8 


19.1 


26.0 


/ 31.3 


. 25.2 


-i— 


1.3 

- 


^ _ 

2.0 


1.4 




3.7 
7.2 


1.3 

V 4^5 
13.3 


3.0 
23.0 


6.1 

(•) 
25.2 


(•) . 

25.2 


. 1,1^6^8 


1,125.8 


1,338.0 


N^l ,588.8 


1,624.3 


2,096.4 


k 2,176.9 


2,365^ 


. 2,622.2 


2,68Z6 


Oct ^ 






n350.5 


1,422.8 


1,864.2 


1 ,975.8 


2,161.1 


2,392.7 


2,455.8 


16.3 


14.6 




'16.0 




•16.3 


. 13.4 


17.8 


21 .5 


19.0 


8.0 


5.7 




10.3 


10.9 


14.9 


12.5 


12.5 


14.4 


16.0 

4 

•A 



' 

k Energy dcvclo pment and . 
con version, total 

Nuclear 



Laser fusion (ERDA) 



Magnetic fusion. (EROA) 

^ Liquid ntietal fast breeder 

reactor (ERDA) 

Nuclear research and ' ♦ ^ 

appircations (ERDA) 

* Uranium enrichment-process 

devetopmem;(ERDA) 

Euel cycle research and , 

. ^/ djivelopment (ERDA) 

' ' Applied energy technology 

(ERDA) 

Niiclear explosion 

applications (ERDA) 

Reictor safety (ERDA) 

Reactor safety research (NRC) 
Safeguards research (NRC) . . . 
Advice d energy conversion 
(T>U) 



Fossil . 



Integrated non nuclear energy 
research (OS) (Interior)^. . 

Coal lailization'(ERDA) .'.V 

Petroleum and natural gas 
(ERDA) 

In situ technology (ERDA) . 

Solar and geotherma 

Solar energy develop 
(ERDAJ.... 

Geothermal energy 
development (ERDA) 

Conservation 



nt 



Bonneville Power 

Administration (Interior) ... 
Energy conservation (OS) 

(DOT) 

Electric energy systems and 

energy storage (ERDA) 

End use conservation and 

technologies to improve 

efficiency (ERDA) y 

NEnergy extension service 

](ERP/^) 

Improvement in power 

^ systems technology (TV A) . . 

Biothertnal research (TV A) . . , 



Other.. 



Federal Energy Administration 
Energy systems (RANN) (NSF) 
Energy programs (NASA) 



Health, total 

Biomedical research ^ . . 

Disease control (CDC) (HEW) 
Drugs and devices (FDA) 
(HEW) 



(S^ footnotes at end* of (ibto.) 
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iiyj > ' i * 'federal R&D obligations by function, subfunction, and agency program; fiscal yean 
^ ' - (DoUars In minions) * * 



— Con. 




Function, subfunction, 
and agency program > 



i'^V* National Center for Toxicotog* 
^"^^^^ ' Icai Research (FDA) (HEW) . . . 
'National Cancer Jnstitut^ 

(NIH)(HEW).... 

, National Heart, Lung; and 
Blood Institute (NIH) 

. (HEW) 

National Institute of Arthritisi 
Metabqllsm^ and Digestive 

Diseases (NIH) (HEW) 

National Institute of General 
''Medical Sciences (NIH) 

(HEW) : 

National Institute of NfeUro- 
logical and Communicative 
Disorders and Stroke (NIH) 

(HEW) 

National Institute of Allergy 
and Infectious Diseases (NIH) 

(HEW) 

National tnstt|ute of Child 
Health and Human Development 

(NIH) (HEW) ' 

''National Institute of Dental 

Research (NIH) (HEW) 

National Eye Institute (NIH) i 

(HEW) 

National Institute on Aging 

(Nm)<HEW), 

Division of Research ^ 

Resources (NIH) (HEW) 

John E. Fogarty International 

' Center (NIH) (HEW) 

National Library of Medicine • 

(NIH) (HEW) 

Sctentlfic/activities overseas 

(NIH) (HEW) ^ 

Office of the Director (NIH) 

(HEW) 

Division of Biologies Stanc^rds 

(NIH) (HEW) 

National Institute of Environ- ' 
mental Health Sciences (NIH)' 

(HEW) ; 

Office, of International Health 
. (HEW) , 



^Aviation medicine (FAA) 

(DOT) 

Medical and prosthetic ^ 
research (VA) 



Mental health 

^ Mental health 

• (ADAMHA) (HEW) .... 

✓ 

Delivery of health care . . . . 
Health services research 

• (HRA)(HEw); : 

National health statistics 

(HRA) (HEW) 

' Materital and child health. 
- scrv|ce>(HSA) (HEW)^.* 
O planning services^ 

,r<<m^ footnof Mr*t end otUbk.U 




Federal R&D obBg^lons by function, subfuncHon, and agency program : fiscal years ^^^% - Con. 



FiJnction, subfiinction, 
ind agency program 



Pa&nt care an4 special health 

' services (HSA) (HEW) 

' Indian health services (HSA) 

- (HEW) * 

Special foreign, currency 

•program (HSA) (HEW) 

Emergency medical services 

(HSA) (HEW) 

Health and nuuitjpn (QEO) " . . 
Rural health and health care 
demonstration (SRS)(HEWT . . 

Drug abuse prevention and , 
rehabilitation,!. 

Drug ^ibuse program (V^ 

Special Action Office^r 

DhJg Abuse Prevention 

, Drug abuse research 

(ADAMHA) (HEW) 

Alcoholism research 

(ADAMHA) (HEW) 



[Dollars in millidnsr 



Actual 



1969 



1970^ 



22.2 



1971 



32.0 



Environment, total 

Environmental health and 
safety ; 

Human health and safety 

research (A RS) (USD A) . 
National Rire Prevention and 
Control Administration 
(Commerce) . 
National Institute for 
Occupational' Safety an' 
Health jCDC) (HEW) 
Food safety research (FDA) 

(HEW) 

Radiological product research 

(FDA) (HEW)^ 

Special foreign currency 

' progr,am (FDA) (HEW) 

Health and safety research 

(Bu. of Mines) (Interior) 

Occupational Safety and Health 

Administration (Labor) 

Materials Transportation \ 

Bureau (DOT)" J...- 

Consumer Product Safety ^ 

Cominission . . 

Air quality effects 

research (EPA) 

Water pollution effects 

research (EPA) 

Pesticides effects research 

(EPA) : 

Radiation effects research 

(EPA) 

Interdisciplinary effects 

' research (EPA) 

Water supply effects 

research (EPA) 

Toxic substances effects 

research (EPA) 

Energy -related environmental 

effects rcsearch^ (EPA) 

O i^lronmeiittl and fuel cycle 

|ERiO«5carch(hhH;) 

(See footnotes at end of l*ble.) 



8.5 



9.5 



1972 



1.5 



1973^ 



4.4 



1974 



11, 



Estimates 



1977 



20.1 



22.0 



34.0 



12.6 



13.2 



12:9 



^4.7 



4.8 



4.2 



10.9 



32. 



15.4 



30, 



(") 


' (") 


CM 


5.4 


(■') 


■ f") 




1.3 


(") 


' (") 


(>M 


1.8 


("•) 






1.6 








3,9 

• 



























'15.6 



8.5 



3.6 



100.71 i, 098.3 
426.61 449.2 



9.3 



6.4 



10.2 



7.0 



11.4 



6.7- 



6.0 


*^ 1 
5.6 


7.2 


, 15.2 


14.1 1 


19.3 


1.1 




' 2.5 


2.5j 
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byiuitttkm, subhinction, and ^ency program: ^cal 



years 1969-7t «~ Con. 



I^IV^; uiwy<m/subfunct!<)n,^ 
lH^^ ' agency' program . 



l^yT.V'' ■ — 

llj^^^vjtonmcnul MO (EROA) . . . 

and bio- 

|||^^^ medical appUcaU , 

||f 3*olIuti6n control and 

cnviro protection ...... 

Envlronmenul quality studies 

, 4Civil functions) (000) . 

Aquatic plant control research 

« (Civil functions) (000) 

Fish protection and fisheries 
tngineering (Civil functions) ' * 

(000) 

Oredged material research 

(Civil functions) (000) 

Environmenlai and water 
quality operational studies 

' 4Clvil functions) (000) 

^ Air and noise pollution 

(FAA)(0OT) 

Air pollution and environ- 
mental protection (FHA) 

(DOT) 

Pollution control and 

abatement (OS) (OOT) 

Con|fol of pollution from 
spillage and waste>(CG) 

(DOT) 

Pollution control and abate* 

ml^rt.(UMTA) (DOT) 

Air quality contror(EPA) 

VJater-qua'lity contror(EPA) 

Solid waste management 

(EPA) 

Pesticides control (EPA) 

Radiation protection (EPA) 

Interdisciplinary studies 

(EPA) 

Water supply control (EPA) 

Toxic substances research 

jfiPA) 

^m^y-f^lated environmental 

'*'^co?ltro^ programs (EPA) 

Nuclear materials security and 

safeguards (ERDA) , 

Environmental quality • 

monitoring .(NASA) , 

Environmental quality ^ 

(lOC^E) (NSF) 

Environmental effects of ' - ' 

energy (RANlj) (NS^^), 

Regional environmental systems ^ 

(RANN) (NSF) .\ 

Chtmlcal threats to man arid 

©nvironmem (RANN)T[NSF) . . . 
Regional water'quality 

management (TVA) ^ . . 

Control of reservoir ecology. 

(TVA) 

Envlronmenul quality projects ' " 

(TVA)..., 

Ertvironmcntal R*&0 (T^^Aji, ; . 
•Air pollutionf studfe^s (TVA)^ ;. . . 



1 



[Dollars in motions] 



Actual 



(See /ootfx>fe$ at end 0/ table.) 



1969 


1970 


' 1971 


' 1972 


•1973^ 


1974 


1975 




1^77 


1978 


I $89.4 


$90.3 


$9T.^ 


1 ' $93.5 


$1'03.4 


$115.5 


$154.0 




$160.6 


$186.0 














\ 39.9 


433 


^38.1 


80.6 


101.0 


159.6 


166.4 


219.3 


228.4 


302.5 


979 ^ 




350.3 








.4 


1.9 


2.1 


,2.1 


2.7 


3.0 




NA 


NA 

* 


NA 


NA 


NA 


NA 


NA 


.9 


.8 


1.1 


' NA 


NA 


NA 




NA 


N A 


IMA 


3.1 


2.8 


l9. 










NA 


NA 


NA 


9.4 


5.9 


1.9 
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1.7 


2.0 


.4 


1.2 


.1 


. 5.5 


5.3 


4.5- 


6.4 


4.3 


5.2 


6.7 


A" 


.2 


.3 


.8 


.9 




1.3 


1.0 


1.5 


1.3 


..7 


S 


1.9 


12.7 


10.1 




4.9 


1.3 


1.3 


2.1 


.2 

''32.2 
'"33.6 

c c 

NA 
'3.1 


1.6 

1.9 
'M4.1 
. '*32.1 

C 

J . r 

*^5.0 
2,2' 


3.2 

r 

3.4 
''54.5 

»'64.9 

10.4 
*'5.2 
''>.7 


6.8' 

1.1 
48.2 
45.4 

1.1 
2.2 
1.3' 


7.8 

63.6 
52.3 

30.7 
3.1 
.4 


8.1 
.1 

51.6 
57.6 

7.0 
7.6 
.1.6 


5.4 

JS 
47.4 
49.5 

7.9 
9.2 
1.1 


- \5.5 

" 1.3 
31.1 
' 58.3i 

9.7 
2.6 


7.1 

1.4 
51.6 
80.2 

9.9 
6.4 
* -3 


7.6 

1.5 ^ 
41.2 " 
-€8.5 

12.5 
5.6 
(') 






( ) 


3.5 


30.1 
,7 


14.6 
<8 


19.2 

1 A 

.5 


18.7 
1 0 


29.4 
4.4 

1.5 


22.7 
4.3 

4.3 




\- — 








17.6 


80.7 


53.0^ 


88.8 


68.2 


2.5 


4.4 


9 

3.8 


3.8 


4.0 


4.4 


6.2 


J1.8 


27.4 


37.9 








3.2 


3.1 


22.4* 


39.6 


,31.1 


38.5 


37.8 * 
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— 



2.3 


5.4 


4.7 


-4.9 
^ 1.1 


4.6 
1.2 


4.1 
> 

1.4 


5.5 


•5.8 




.J 
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1 n 0 


1 1.1 


6.1 


8'.1 
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,6.0 


5.5 




.3 


t.5 


5.0 
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4.9 


^ q 




5.6 


1.3' 


.6 


.4 


.4 


.5 


.6 


.5 




.1 ■ 


.2 


.3 


.4 


.4 


^ - ' .5 


.5 












{«) 


.1 


.1 


.3 














.8 


^ 1.0 


.2 
1.0 


V .2 
1.8 
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Estimates 



i Federal R&D o^lgations by function, suWunction, and agency program: fiscal years 1969 78 — Con. 

(Dollars In millions] 



Function, subfii notion, 
' and agency program 



^ Understanding, describing, and 
predicting the environment 

Fire and atmospheric science 
X research (FS) (US DA) ... 
Environment progranK 
(NOAA) (Commerce) . . . 



Basic environmental services 
' (NOAA) (Commerce) 
Public forecast, and warning 

services (NOAA) 

(Commerce) * . . . 

Specialized environmental 

services (NOAA) 

(Commerce) 

Weather modification 

(NOAA) (Commerce) 
Environmental data and 

infofmation service 

(NOAA) (Commerce) 
Global monitoring of 

climatic change 

(NOAA) (Commerce) 
Mapping, charting, and 

surveying services 

(NOAA) (Commerce) 
Maritime technology 

(NOAA) (Commerce) 

Marine ecosystems investiga- 
tions (NOAA) (Commerce) . . . . 
International projects (NOAA) 

(Commerce) 

EnvkonmenUl satellite services 

(NOAA) (Commerce) 

Mapping of earthquake 
, geologic hazards and 
earthquake prediction 

(GS) (Interior) 

Aviation weather (FA A) 

(DOT) 

*Earth dynamics monitoring and 

forecasting (NASA) 
Ocean Vendition monitoring 

and forecasting (NASA) 
Weather and climate 
^servatlon and fore- 
casting (NASA) ^ 

International Biological 

Program (^NSF) 
Global Atmospheric Research 
Program (NSF) * . . . . . * . 
Climate dynamics (NSH 
Environmental forecasting 

(IDOE) (nSF) 

Arctic Research Program 

(N5F1 

U.S. Antar<:tic Research 

Program" (NSF) 

Weather modification (RANN) 

(NSF) 

Earthquake engineering 
O ^NN)(NSF) .......... 

esearch (RANN) (NSE). - 

7uOtnoie< at end of talftt.) 



ERIC 




bii^tions by fu^idioii, subftinctkm.^and agency program: Ibcal ycart iHB^B Con. . 



A Jf ujictlon , subfun 9tfon , ' \ 
W^-y-' ,and agency program . ^ 



I^K^pclaf response to nattlral 
MkS^ hazards (RANN) (NS*^)' 



^SjcteT&c and technology base, 



c Ba^s fpif national physical 
,i^asureiTient system (NBS) 

• (ComiTicrcc) ^. . . 

Special foreign currency program 

,(NBS1 (Commerce) v . , . .| 

Patent atid Trademark Office | 

TConimerce) 

Library of Congress .. 

High-energy ph^'sics (EROA) 

Nuclear physics {ERD A) ..T^K..-. 
feasic encrgy%ciences (^RDA) • • • 
6'ustatning university pro^m 

(NASA)" ...'..V 

Materials proces^ng in space 

(NASA) 

^ Mathematical sciences re|earch 

^ project support (NSff) . . ; 

Computer research project 

support (NSF) ^ 

Physics research project 

" support (NSF) cl... 

Chemistry research project 

sijpporl^tNSF) 

' * En^neermg research project . ^ 

"support^NSF) V.,. 

Materials research pr;[^ject • 

support (N^F) 

•Astronomy research project * 

support (NSFJ 
Attnospheric sciences research 

. project support (NSF) ^. 

Earth ^iences research project 

. support (NSF) 

Oceanography research project 

support (NS^) 

Physiology, cellular and molecular 
* ' j»it>lQgy research^project 

supiSqrt (NSF) /? 

. ^ Behavioral and neural sciences 
* research projeqt support (NSF) 
Environ nnental biology research 

project support (NSF) 

"Social sciences resear.ch proj^t 

J, support (NSF) ill.: 

Cfc^nographic facilities opera* 

tions support (NSF) 

Solar eclipse support (NSF) 
Ocean sediment* coring 
program (NSF) 
' 'fScience information alctiviti;; 
; ;:(NSF)..e..,...^. 

-'National Astronomy ai ^ 










•» Actual 

♦ 








« Estimates . 


196d 


u i9yo 


1971 


1^.2 . 


1973 


19,74 


1975 


1976 


1977 


197? 
















$1.^ 


I 

$r.3 




$513.4' 


$5.24.fi 


• 

*$523.8 


£$601 .2,* 


\ 

$604.7 


$694'.6 


7M.6 


839.2. 


952.6 


1 ,059.9 




rs.b 


■J 14.6 


15.6 


^15.8 


^ I8:i 


. 18.9 


. 20.2 

. r) 


^ 23.0 
.1 


'ai.3 
.2 


.4' 
J.8 
118.6 

1 128.5 


'4 .4 

, 1.9, 
120.5 

129,6 


.6 
2.5 
118.5 

124.0 


^3 
116.4 


.6 

122.6 
• 117.7 


. ^ .5 
•125^ 


2.6. 
136.2 

*15S;5 


3.0 
^.0 


.4 
3.1 

/ mo: 

^ 6^4.9 
12J.9 


'.4 
3.4, 

188.0 
68.4 

147.1 


1Z7 


12.7 


12.9 


c 

13.9 


t 

14.3 


.4.3 
15,3 


6.5 
^.2 


- 

8.3 
18t2 


.12.6 
21.2 


* ^ 

21.3 
23.4 


. 11.4 


13.0 


9.9 


12.5 


^.4 


10.3 


12.3 


■ .3.V 


15.7 


17,3 


25.7 
..17.8 


23.8 
ll4 


f 25^5 
19.6 


^ "32.7 
/ 
^3.1 • 


33.4 
21.3 


38.7 
^ ^ 28.^ 


44J 
^34.2 


47.9 
31.5 


56.7 
.36.2 


61.8 
'^•39.9 


16.0 
f 


y i6r7 




25.1 


25.0 


29.*' 


35.8 


37.6 


41.7 


-44.5' 


7.8 


IJ 


11.1* 


33.3 


31.9 


- , 37.5' 


45.5 


48.5 


, 53.9' 


> 58.8 


6.8 


5.8 


6.7 


\ ^ 7.8 


' 8.2 


9:8 


10.0 


10.4 


12.9 


14.6 


8.2 
7.9 
1 1.0 

1 


7.9 
^.8- 


9.4 

f ' 8.1 
inn 

1 u.u 


1 1.5 
12.6 


11.5 
^.1 
l?.l 


/12.9 
11.6 

I 

1 4. 1 


14.4 
13.5 

ICQ 


15.Z 
'16 4 

1 0.7 . 


19.1 
17-0 
18.9 


20.3 
21.2 

♦ 

20.6 


~ ^^7:fe 


28.0 


26.6^ 




27.2 


38.4 


43.7 


46.7 


54^ 


62.6 


8.2 


8.8 


. 13.0 


15.1 


14.4 


17.5 


19.3 




25:1 


30.0 


7 n 


o.o 




10.3 


. 17.6 




< 1 1,1 


20.0 


32.6 


35.7 




1 0 Q 
1 \f»y 




" 16.6 






1 0.0 


^ 20.0 


'22.9 


25.5 


a 8,6 


' 7.4 


8.2 

0- 


-9.6 
^ .1 


10.0 
.7 


" 14.6 

(M 


ie.3 
' •*(•) 


15.9 
.1 


^ ^8.5 


. 17.8 


2.4 


6.6 


, 7.1 


9.1 


9.7 


1.1.7' 


^ >*1Z3 


• 12.7 


, 13.8 


14.2*, 


6.4 


7.0 

t 

1.4 


2.3 


7.5 
3.0 


9.4 

2.a 


4l 7.9 

3.4 


' 5.4 
3.3 


6.T 
^ 4.1 


< < * 

' 4.0 


; •5'.3/ 

S 9 


5.6 
1.2 
" 7.3 


6.4 
1.5 
5-f 


7.1 
2.0 
.6.8 


7.3 
Z1 
6.5 


6.2 
2^0 
6ir^ 

142 


8.2 
2.4 

> 

' 7.5 

1 ■ > 


7.2 
2.5 
5.8 


8.0 

. 3.3 
5.7i 


8;2^ 

3*2 

6.5 


8.7-;' 
5.7, 



' * ~ Men! teDi)bHgation$ by function, subfunctjpn, and j^cncy program: liscll years 19»-78 - Con. 



[Dollar0n mUlionsl 



^f;." ^and agency prograir^. 



Function, subfunctlon, 

m 

M^f 'JN^tiinal Cfcnter for Atm(^|pftcric 

\ RcVaJ-ch(NSF) ...... 

te;V.\ Saiiamcnto PcakOl)scrvat<iry , 

r * jrlNdH)^;* ♦ * • — r'^^V'^'i* 

ExjJIorator^ research :and 
technology assessment (RANN) » 

(NSF)....-V....'^...^...:^^:«- 
Scfcncc Assessr?^nt, ^oncy, and|: - 

Planning (NSF) . ..^ • 

Special foreign curti^^ * r r 

program (NSF) ^\;>« • 

Office of Science andL^. 

Tcjphnolo'gy < 

Basic research supp6rt 
(Smithsonian) 



Transportation and communica- 
tions! total . . : 

Air • 

Civil supersonic aircraft 

^ (DOT) 

Civil Aeronautics Board 

Aeronautical research and 

technology (NASA) 

Air traffic control (FAA) 

(DOT) 

Navigation (FAA) (DOT) . . . I . . 
Other air transportation R& D 

(FAA) (DOT)' 

. tiround 

. Federal High>vay Administ^a- 

Uon(pOT)»* 

Railroad research (FRA) (DOT) . 
High speed ground transporta- 

iionT^&D(FRA) (DOT) 

National Highway Traffic Safety 

Administration (DOT) 

Urban Mass Transportation 

Administration (DOT)'* 



Water. 



Maritim^^Adminisiration 

• (Commerce) 

Coast Guard -(IXJT)** .. 



Multimodal \ *• 

Office of the &cretary 

^ (OOT)"-^ ; 

Communications ^ • • 

Office of Telecommunications 

(Commerce) 

FederaTCommu nications 

Commission,. f • • 

Office of Telecommunica- 
tions Policy 

U^. Information Agency 
Space communications 

(NASA) 

Tctecommun[ca^[on$ (RANN) 

O „ (NSF) 

■I— Vi I f ^ s 



Actual 



Estimates 





1970 


1971 


1972 


1973 


1974" 


1975 


1976 j; 


1977 1 


1978 


^$10.4 


$11.2'^ 


" $14.9 


$17.2 


$14.3 


$18.4 


$18.2 


^$19.2 


$20.3 


$23.9 


^ - 








- 




— ! 


, " 1 




1.4 







> 

>.4 


1.2 


.7 


1.2 


1.3 


1.5 




2.2 


1.0 


.7 


1.3 


1.8 


3.6 


6.4 


10.21 


7.9 


5.3 


5.3 






1.0^ 


• 1.9 


3.5 


4.4 


/ 2.2 • 


.3.2] 




» 3.9 


1.8 


1.9 










9 1 








- 14. g 


18.2 


1 c 1 


91 3 


24.0 


24.7 

i 


" 24.8 1 


25.7 1' 


30.^ I 


3zr* 


458.1 


590.2 




-D 1 •t.O 


4 1 

630.1 1 


702.9 


, 6403 


635.7 1 


768.8 1 


804.8 


315.8 


406.3 • 


553.5 


316.5 


307.1 j 


416.1 1 


395.3 1 


406.3 j 


445.1 j 


. 490.1 


93.8 
.2 


160.-5 
.3 


264.0 
.3 




.3 


.4 


.4 J 


« « I 


.5 


.5 


178.3 ^ 


193.4 


209.9 


225.4, 


237.0 


300,5 


300.4 


• 316.9 


340.5 


381.4 . 

\ 


25.9 
4.3 


29.7 
4.7 


3 1.0 

- 11.0 


4Q 3 
11.5 


37.0 
16.5 


39.3 ' 
26.3 


39.7 
IS.6 


41.1 ! 
23.0 


59.0^ 
15,4 


67.9 
10.7 


13.2 


17.7 


16.6 { 


30.0 


16.4 
179.0 


49.6 
192.2 


3^:2 ' 
f 157.0 


24.8 
1 155.9 


29.7\ 
1 231.6 


i - 1 
29.6 - 


70.3 

29.2 
.2 


' 81.7 

32.6 
.4 


llOS 

26.5 
1.2 


153.8 

19.9 
8.3 

t 


22.7 
V 35.5 


♦ 59.7 
33.5 


''43.4 

1 ^9 A 

' f 


27.9 
1 50.4 


52.9 
61.7 


53.1 
44.2 




1 1.2 


20.4 


18.1 














10.9 


19.5 


* 26.7 


iso.o 


54.6 


• 53.6 


. 34.0 


31.4 


58.9 


. 51.3 


18.5 


18.1 


35,6 


57.0 


9 

00. z 


1 65.4 


47.2 


46.2 


1 58.1. 


1 69.6 


24:6 


29.4 


39.1 


45.8 


43.7 


1 ' 36.5 


1 • 33.3 


j 25.9 


1 33.0 


1 30.7 


8.1 
16.5 


• 12.5 
16.8 


20.7 
18.4 


22*2 
23.6 


23.8^ 

1 Q Q 


23.1 
13.4/ 


y 2Z9 

j1 10.4 


1 19.0 
] • 6.9 


•17.9 
1 15^.2 


16.4 
1 14.4 


4.1 


8.5 


13.4 


10.5 


. 13.1 


17.8 


* 20.4 


\ 19.5 


27.2 


24.0 


4^.1 


8.5 


' 13.4 


10.5 


13..1 


; {7.8 


1 26.4 


1 ^^-^ 


[ 27.2 


1 24.0 


43.2 


64.3 


. ■ 62.3 


88.1 


87.2 


40,3 


1 34.3 
1 1 


1 9^ 1 


31.8 


41.8 








3.6 




^^ 
1.0 




H * 9 


M.C 


, j i <»* 

\ \ \ r.o 


.9 


1.0 


.6 


.> 


" 1.1 


.9 


1.1 


1.5 

\ 

' 4.6 

1 .1 


2.1 


2.1 


.1 




.2 

J 


1.2 
.1 


..6 
.1 


.3 
" .1 


^.1 

.1 


> ' 3J 

: 


; ^ -3.5 
1 .1 
1 ^ 


* 42.3 


63.1 


59.: 


\ * 81.0 


79.8 


36.3 


. 24i 


18.f 


)J 2i:< 


)k 31.4^ 








- . M.6 


2.C 


\ i.1 


1 IC 


\ 2^ 


> 1 3. 


2 3.2 



i^^^^^-y;-: ^r.feiieral MD bb%ttipni by function, subfunction, and agency program: Ibcal years. 
^M<:r : ' IDoOars In mllHohsl 



.1M9«78^Xon. 



^ "Punciron,subf unction, 
\ * and agency program* 



^Natural resotircesy total 
' Mineral 



Metallurgy rescarchv(Bu. ' 

/Mines) (Interior) 'I 

" ^ Mining research (Bu. Mines) 

, (Interior) 

MIned'land den[K>nstratlon , 

(Bu. Mines) (Interior) .A 

Other mineral resouhr^s \ 

programs (Bu. Mines) \ 

(Interior) , 

NatlOnjJ petroleum reserve in 

Alaska (GS) (Interior) ... 

Geologic and mineral resources 

surveys (GS) (Interior) 

Conservation of^ndsand 

minerals (GS) (Interior) / 

Seabed assessment (I DOE) 

(NSF) 

Advanced processing technology 

(RANN) (NSF) 

Water. 

Watprihed mani^ment 

esearch (FS) (USDA) 

^Coastal engineering R&d' 
studies (Civil functions) 

(DOD) 

Materials research (Civil 

functions) (DOD)-; 

~ Flood control and navigation 
^ R&D (Civil functions) 

(DOD) 

Water resources planning ^ 
studies (Civil functions) 

•(DOD) 

Streambank erosion control 

(Civil functions) (DOD) 

Bureau of Reclamation 

(Interior) 

Water resources investigations 

(GS) (Interior) \ 

Saline water R&b(OWRT) 

(Interior) , 

Water resources research 

. (OWRT) (Interior) , 

Soil-water relationship (TV A) . , 
' Water control Investigations 
. (TV A) 

l^nd 

Cooperative forestry research 

(CSRS)(gSDA) 

Timber management research 

(F'S)'(USDA) 

Forest Insect and disease 

research (FS) (USDA) .... 
Forest resource evaluation 

(FS) (USDA) 

^ Special foreign currency * 



program (FS) (USDA) 

Surface environment and min- 
i Ing R&D*(FS) (USDA) .... 
Bureau of Land Management* 

• (Interior) 

*C I^IC ^ ^ **bfe.) 



Actual 



1*969 


1970 


1971 


1972 


1973 


1974 


1975 


i97eo 


1977/ 


1978 


\ $201.0 


$237.5 


$326*0 


$354.0 


$341.0 


$340.8 


$444.6 


$488.8 


$5^6,9 


$609.8 


*42.0, 


- 47.1 


54.0 


54.6 


60.2 


JZfiiO 


15Z4 


181.6 


198.7 


' 193.7 


11.3 


1Z2 


13.1 


' 13.7 


15.2 


15.8 


17.8 


24.9 


25.3 


25.4 


7.4 


8.0 


8.9 


5.) 


6.4 


12.9 


50.5 


63.3 


72,4 


69,0 


7 

3.1*' 


3.3 


1.3 
2.1 


2.8 

i 

1.8 


4.6 
1.4 


1.4 


6.0 
1.4 


7v0 


10.1 
1.6 


4.1 
1.8 






~ 


« — 


— 


— 




— 


1.0 


•* — 


19.7 


22.8 


22.6 




27.8 


. 34,5 


70.0 


71.1 


78.0 


80.7 


.6 


' .7 


.7 


' 1.8 


1.9 


2.6 


3.7 


5.4- 


5,8 


7.4 






5.3 


3.7 


2.9 


3.5 


• 3,1 


3.2 


3.6 


4.3 




— ^^j. — 












5.^2 


.9 


1.0 


64.9 


69.6 


73.6 


•* ' 79.9 


73.1 


61,8 


63.6 


64.8 


70.7 


■ 78.6 


3.9 

J 


4*3 


4.6 


6.3 

- 


6.6 
/ 3.3 


6.7 ' 
3.4 


8.7^ 
*3.4 


7.8 
3,5 


8.0 
3.7 


8.5 
5.1 


{ 








\ ^'^ 


1.9 


1:9 


1.7 


1.9 


2.2 


) 9.3 


' 9.5 


8.6 


10.6 


j 1.8 


3.1 


2.5 


2.8 


3.1 


AS 










\ 1.3 


.8 


' 1.5 


1.6 


1.4" 


3,2 
















t - 


.2 


' .7 


7.2 


7.3 


9.2 


10.2 


9.7 


7.4 


7.8 


8.3 


10.3 


9.0 


11.4 


13.3. 


14.4 


IV 


15.0 


16.1 


T«.3 


20.1 


22^5 


, 24.2 


10.7 
.2 


10.8 
.2 


12.4 
.2 


24:6 

,13,4 
.2 


20.1 

13.3* 
.1 


12.8 


f 19.5 


lao 


K 


21.1 
. - 


.1 


.2 


.1 


.1 












- 


24.3 


27.3 


■^l R 

J 1 .o 






*t/. 1 








74.6 


' 3.4 


3.9 


4.7 


^ ^.0 




6.2 


• 7.1 


7.5 


8.2 


8.2 


9.0 


9.8* 


, 10.6 


12.8 


13.0 


14.3 


16.0 


16.2 


J 6.8 


16.6 


6t2 


7.2 


7.4 




9.5 


10.7 


- 17.3 


18.2 


19.8 


• 20.0 • 


. 2.3 


2S 


3.2 




3J 

\ 


3.7 


4.1 


^.3 


9.4 


13.2 


.4 


.6 


*S ' 












— * 




a^ ^- 








1.8 


2.2 


2.3 


2.6 


2.6 


.7. 

■ 


.7 


.8 


... -8 


.7 


.7 


.8 


. J 


.9 


.1.4 
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Estimates 




JMltnJ MP obligations by function, subf unction, and agency program: fiscal years 19»-7S — Con. 
o [DoUars in mtUions] ' 



^^S^, Functlonisubfunctlonj 
fek' . and agency program 



^jt^rl . Alaska^pipcHnc-rctatcd 
^\^at^estlgatJon(GS) 

It^' :'(intcrlpr)\ 

land information and analysis 



^ ' ^ (GS) (Interior) , 



Forest and wildlandf csource 
R&a(TVA) ............. 

Improvement and establish- / 
ment of wildland vegpta- . 
tlon (TVX) 

Bionoass utilization (RANN)* 

(NSF) : 



Recreation . .■ 

Wildlife, range, and fish 
habiui research. (FS) 
(USDA)..;....-rrrr...'..- 
Forest recreation research 

(FS)(USDA)., 

Bureau of Outdoor Recreation 

(Interior) ...^ 

National Park Service , 

(Interior) 

Habitat preservation (FWS) 

(Interior) , 

Wildlife resources (FWS) 

(Interior) 

^ Fishery resources (FWS) 

(tr\terior) * 

Federal aid in fish restoration 
and management (FWS) 

(Interior) 

Federal aid in wildlife 
restoration (FWS) 

^tlrflcrior) . . . v . . 

Ffsheries resource assessment 
, • (TVA) 



Muttlresource 



Research on use and improve- 
ment of soil, water, and 
air'(ARS)(USpA) 

Sea Graf)t program (NOAA) 
(Commerce) 

Earth resources R&D (Civil 
functions) (DOD) 

Topographic surveys aad 
mapping (GS) (Interior) ... 

Special foreign currency 
pro-am (OS) (Interior) . . . t 

Living resources (IDOE) (NSF) 

General, support (IDOE) (NSF) . 

Resource systems (RAWN) 
(NSF) 

Resource^ conservation 



(RANN) (NSF) -v^.... 

Earth resources^detcction and 



monitoring (NASA) 

Applications explorer missions 
' (NASA) ...^ i.- 



Food, fiber, and other agricultu/al 
products, toUl 

Production 




ERIC 



footnotes <t end of table.) 
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{Ddtors In miUions^^ 



Ri^cttop^ subf unction, 
!<. . and agency program 



Research on animal produc- 
tion (ARS) (USDA) * 

Research on plant production 
(ARS?(USDA) 

Food and nutrition research 
(ARS) (USDA) 

Special foreign c(irrenoy 
program fx RS) (USDA) ... 

Agricultural research under 
the Hatch Act (CSRS) 
(USDA) 

Agricultural research under 
the Kjorrill Act (CSRS) 
(USDA) ' 

Ocean fisheries and living 
marine resources (NOAA) 
(Commerce) .* 

Innovative biosynthesis tech- 
niques (RANN) (NSF) 

Nonconventional protein 

(RANN)(tlSF) 

* Agricultural projects (TVA) . . 

Fertilizer development (TVA)„ 

Marketing and distribution 

Marketing efficiency (ARS) 

(USDA) 

^expansion of agricultural 

exports (ARS) (USDA) 
Consumer services (ARS) 

(USDA) 

Economic Research Service 

(USDA) 

Farmer Cooperative Scrvi« 

(USDA) 

Other 



National Agricultural Library 

* (tfSDA) ..: 

Sutlstical Reporting Service 
(USDA) 



Education, total 

Bureau of Health Manpower 
(HRA)(HEW) 

National Institute of Education 
(HEW) ...^.^ 

Office of the Assisunt SeaeUry 

\;or education (HEW) 

^Occupation&U Vocational, and 

. Adult Education (OE) (HEW) . . 

Education for the handicapped 
(OE) (HEW) 

Higher education (OE) (HEW^ 

Other education (OE) (HEW) . . . . 

Special projects (OEr(HEW) 

Head Start (OHD) (HEW) 

Institutional grants for 
research management improve- 
rifient(NSF) 

irtstitutional science development 
(NSF)»..f 

Institutional grants for science 

^ (risF), ; 



iERJC 



Actual 



Estimates 



1969 


1970 


1971 


.1972 * 


1973 


1974 

\- 


1975 


1976 


1977 


1978 




• 


T 




$33.1 


$34.7 


S41.2 


t . 1 


>D 3.0 


/• 


$743 


$80.9 


$93^ 


$102.4 


67.2 


68.8 " 


• 

77.3 


87.7 


101.5 


, 1T7.6 


- 




• 




6:4 

\ 


6.5 


7.6/ 


8.9 


13.3 


. 14.8 


5.7i 


4.9 


4.8 


8.6 


8:6 


7.3 


6.6 


7.1 


8.3 


7.D 




55.5 

" * <? 


61.7 


65.2 


69.1 


70.2 


77.3 


I 

84.9 


99.3 


107,4 


3.3 


1.6 


1.4 


12.4 


15.4 


11.5 


15.2 


19.5 




19.2' 


31.9 


32.7 


23.6 


39.5 


36.1 

• 


29.0 


43.5 


- . 46.3 


51.8 

, / 


57:1 


- 






- 


X 




. 1.0 


.5 


/ 2.2 


2.2 


,i> 

.2 
4.3 


.2 

4.5 


.6 
4.8 


4.9 




.4 


.3 
6.2 


•1 / 


/ 

1.2 
* .1 
9.4 


2.0 
.2- 
lb.2 

< 


5^.5 


' 59.4 


55.8 


56.4 


54.4 


56.2 


70.8t 


76y4 


81.2 


88.6 


















f 












. 34.0 


-34.5 


46.7 


4;8.7 


5Q^ 


- 55.7 


38.5 


^ 43.6 


39.2 


39.3 


1.8 


1.8 


1.8 


2.1 


2I2 


7.4 


13.2 


14:9 


15.5 


16.0 


.4 

16.9 


4 r- 

.4 
18.1 


• .4 

1 

21.3' 


.5 
24.0 


.6^ 
26.2 


.6 
28.3 


.8 


.9 


* 

1.0 


1.1 


1.2 


1.4 


1.2 


1.2 


1.3 


1.6 


1.0. 


.9 


1.1 


1.0 


1.0 


.8 


1,2 


1.9 


2.1 


2.1 


A 


.2* 


> 

.4 


.2 


.3 


.1 


.(*) . 








.6 


.7 


.7 


.7 


.7 


.6 


1.2 


1.9 


2.1 


2.1 


154.8 


146.6 


186.1 


* 190.7 


214.2 


173.5 


149.1 


142.4 


283.S 


269.2 


11.9 


10.1 


16.3 


17.8 


4.0 


3.6 


3.8 


2.9 


, 5.0 




84.1 


78.4 


75.6 


6*4.2 


118.5 


7SJ 


69.9 


' 63.7 


85.7 


104.0 














.6 


1.0 


'1.0 


1.0 


f - 

4.4 


S 

15.3 
1.^ 

4.5 


53.4 

14.2 
.8 

7.5 


56.6 

14.3 
1.0 
< -2 
I ' 
4.T 


43.0 

. 13.7 
1.1 

14.2 


40.3 

9.9 

1.0, 
.4 ' 


9.6 
1.1 
.2 

6.3 

V 


35.0 

N» 16.2 
' .9 
' JS^ 
5.5 
5.1 


154.5 

10.9 

1.2 
.3 
7.9 
5.f 


127.9 

10.9 
1,2 
.5 
9.6 

, ' 5.1, 










.3 


.2 










2413 


16.6 


5.3 


5.3 
















8.0 


4.3 


7.1 


L 3.7 


\" 








1 - 
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Federal R&D oWlgatlow by function, subfunctlon, and agency program: fiscal yean 19€»^ - C«n. 

[Dollars in million$r 



FuncUbn^subfunctlon, 
, and agencV^mogram 



^-^'^ Science education developn 
and research (N5F) . 

Income security and soc'al services, 
total 



and S 



Native American programs 

•(OHD)(HEW) 

Child abuse (OHD) (HEW) 
Child development research and 

demonstration (OHO) (HEW) ... 
Programs for the aging (OHD) 

(HEW) 

' RehabiltUtion services and 

facilities (OHD) (HEW) 

Special foreign currency program 

(OHD) (HEW) 

Youth development (OHD) • , 

(HEW) • 

Experiments, demonstrations, and 
related analysis (OS) (HEW) . ; . . 
Analytical studies and activities * 

l05)(HEW) 

Institute for Research on. 

Poverty (OS) (HEW) 

Public assistance research and 

' evaluation (^S) (HEW)........ 

Social security research (SSA) 

(HEW) 

' Health insurance experiments and 
.deojonstrations (SSA) (HEW) . . 
Employment Stan^Jards 

Administration jLabor) 

Employment and Training 

Adininistration (Labor) 

Civil Service Commission 

Legal services (CSA)' 

Research and demonstration 
(CSA) 



Actual 



1969 



$12.1 



1970 



* $11.0 



105.6 



3.6 
4.2 
28.1 



4.8 
3.3 
% 27.4 



Area and community development, 
housing, and public services, 
toUl 

• Housing research (AH5) 
(USD'A) /. 

Rural developmentWiot 

research (CSRS) (USDA) 

Ecoaomic Development 

• Adn3inistrati<jp'(Commerce) . . . 
Office of Minority Business 

Enterprise (Commerce) 

Department of-Houstng and 

Urban Development 

Houang assistance research .. 
Housing safety and standards 

research 

Housing economic data and 

analyses.....,..,* 

Consumer and^equal opportuntt^j 

research 

Community conservation 

research . 

O rommtinlty devetopmcnt 

|ERiC«'«"* ' 

I?(i5«e footnote* »t end of ubte.) * 



•15.8 



12.5 



"7.3 



1.9 

21.0 
.2 
2.1 



•26.5 



4.2 



12.4 



1971 



127.8 



1972 



$19.5 



125.2 



1973 



$15.3 



157.2 



1974 



$a3.o 



133.8 



1975 



$22.8 



148.5 



12.3 i 
2.8 

r 

22.7 



17.3 
9.0 
28.9 



16.7 
11.5 
21.8 



2. 

20 
.4 
4.0 



49.4 



S.3 



21.0 




V) 
(") 
("-) 



91.1 



8.8 



42.7 



(") 
(") 
(") 
(") 



■41.9 



8.6 



10.9 



'21.7 

, S.8 
13.6 



•S1.2 

• 9.2 
18.5 



1.5 


1.6 


. t.3 


21.7 


19.6 


17.9 


.6 


1.0 


^ 2.4 


4.9 


6.6 


6.7 



88.7 



87.4 



4,6 



S9.6 



6.6 
.5 

S8.2 



(''•) 
(") 
C") 
(") 
(") 



f 

{") 
(,.) 

(,.) 
(") 

/53 



16.0 

7:4 

21.1 
1.8 

20.2 
7.9 
1.6 
8.9 

19.4 



16.1 
3.1 
5.0 

4.4 



1976 



1977 



Estimates 

—4 — 
1978 



$11.5 



$12.3 



133.4 



155.9 



11.5 

15.0 
7.2 

21.0 
Z5 
.8 

17.3 
7.3 
1.6 
9.6 

22.6 

'3.2 

15.5 
4.4 

8.9 



.6 
12.7 

15.3 

4.3 

21.7 

^1.9 

' .3 ! 

17.0 

5.0 

1.7 

7.4 

9.1 

5.3 

4.3 

]7.5 
4.0 

r)\ 
5.2 



.4 

11.5 

15.4 

8.9 

30.4 

5.3 

1.0 

15.3 

3.1 

1.6 

9.2 

9.6 

►10.5 

'5.5 

' 19.2 
3.8 

5.0 



96.7 



'96.4 



101.8 



6.3 
61.7 



.2 
1.5 

4:1 

nro 



I 64 



.8 



.2 
1.5 
10.3 

62.0 



(") I ; r) 
(")r (") 



(10) 

(")j 
(") 



,10) 

,10, 



(10) 
(10) 
^(10) 
(10) 
(10)" 



104.2 



110^ 



A 
f.5 
15.1 
2.0 



67.6 
18.1 



.3 
1.5 
14.6 
2.0 

62.7 



6.4 
10.4 
4.1 
6.4 
9.0 



13.6 
5.0 

10.8 
4.6 
8.0 
6.0 



$9.0 



0> 



148.0 



.7 
11.6 

15.5* 

714 
30.6 

IJ 
15.4 

5.3 
1.a 
9.2 

12.2 

10:6 

5.6 

17.3 
3.8 

r) 



99.2 



.4 
1.5 
4!$ 
1*.6 



67.7 
14.0 



4.9 

1Z1 , 

■ 5.0 
8.3 
7.2 - 



Ifi^"^**^ obKgatlons by fuiiction, tubfunction, and agency fMrogram: fiscal years 

p'oBafslnmillonsJ 



Con.. 



Function* subfunction, 
and agency RFogram 



Actual 



. 1969 


1970 


1971 


1972 


1973 


1974 • 


1975 


1976 




1978 


/30 \ 

\ 1 

(") 


\ 1 

■ (") 


\ ) 

(") 


\ } 

• . n 


\ i 

.(») 


^ /JO \ 

\ / 

(J.) 


/ao\ 

\ I 

(") 


1.3 


$3.9 
1.9 


$4.1 
Z5 


(») 

m\ 
V / 


(") 


n 
1:01 
\ / 


("■) 

(JOl 


(?0) 
(JO) 


(JO) 
(JO) 


(W) 
30) 


1,5 
6.5 


1.5 
7.3 


1.9 

IJ 


$^4 


$ .6 


$ .5 


^ -7 


$ .9 


$1.1 


41.2* 


1.0 


1.2 


1.4 


22.0' 


36.2 


3.0 
17.9 


12.7 


15J 


12.3 


14.2 


.7 
5.0 


.8 

14.0 


.8 
8.8 














I 






1.0 


.3 


.4 


.4 


s 


.5 


.7 


.7 


.8 


1.0 


, 1.0 








- 


2.0 


2.3 


- 2.4 


3.6 


2.0 


\S 


K _ 


1.8 


y> 

1.6 


6.9 


Z8 


? 

i 




2.9 


3.2 


3.2 


" ' .2 


.5. 


.8 


1.1 


4.6 


' 4.3 


2.0 


3.6 


7.3 


5.9 






















^55.8 


8/).0 


98.9 


62.8 


75.1 


* 71.9 


67.1 


83.9 


98.1 


96.8 


/.u 


/.O 


o,J 


Q n 


A Q 

0.7 








1 1 .0 


^ T1 Q 


.8 


.9 




. 1-4 


1:5 


1.7. 


1.6 


1.6 


1.6 


1.6 


2.7 


2.9 


**3.2 


3.3 


3.6 


3.7 


3.9 


3.8 


4.1 


4.2 


5.3 


5.7 


^9.9 


10^4 


12.8 


12.3 


14.1 


^ 16.0 


18.j 


' 17.4 


4.4 


4:9' 


6.2 


6.7 


5.8 


7.4 


7.1 


7.1 


' ' 8.6 


6.7 


.9 


^ 1.0 


> 1-9 


2.1 


2.4. 


2.4 


3.1 


4.1 


4.7 


4.7 


5.4 




4.1 


3.9 


1.0 
» .8 


1.0 


- 1.0 




2.7 


2.8 


3.8 


3.8 


t 

• 378 


4.8 


1.0 


1.7 


1.8 


1.3 


1.4 


\.l 


.1 

.6 
.5 


I 

.6 

.4 


* .5 

.2 

(& 

.8 
.4 


.7 
.2 

1.3 
.6 


.9 
1.2 

1.0 
.7 


1.2* 
*2.5 

1.1 
.9 


.8 
2.0 

\ 


■7 
1.8 

2.8 
.9 


2.9 
2.3 

2.8 
1.1 


' 3.0 
1.9 

2.9 
^ 1.2 


.3 

'4.4 


. .3 
5.6 


.2 
5.6 


.3 
6.4 


S 
5.2 


1.8 
5.2 


1.8 
'6.4 


1.1 
10.4 


1.4 
^ 11.7 


2.3 
11.7 




"""« 


6.0 


5.3 


8.1 


5.5 
.9 


4.8 
' .9 


6.7 
4.1 


5.^ 
4.1 


5.1 
4.1 






2.8 


zs 


^ 6.1 


2.6 


t.2 


2.0 








.8 


4.3 


4.0 


5.1 


2.9 


2.8 


3.3 


5.1 


5.1 










8.5 


7.7 


1.0 


. 1.6 


1.6 


* 1.6 














.2 


2 


'1.1 
A 


1:0' 
.8 



Estimates! 



Energy conservation and 
standards research , : . . 

'Program evaluation 

Research program support and 

utilization ^ 

. 'Admlnistratttf^^penses 

Acfvisory Commission on Inter- 

gbvemmehtal Relations 

Appalachian Regional 

Commission .... 1 

Community-development (CSA) . . 

. Program evaluation (CSA) 

Federal Home Loan Bank 

Board 

Service delivery technology and 

systems (RANN) (NSF) 

Service productivity and inter* 

governmental relations (RANN) 

(NSF) 

Intergovemrpental science 

program (RANN) (NSF) 



Economic growth and productivity, 
. totai ' 

Forest products utilization 

research (FS)>(USI>A) 

Forest engineering research ' 

(FS)(USDA) 

Forest economics and marketing 

research (FS)(USDA) 

Serviced to Imp rove, use of 

materiais (NBS) (Commerce) 

Services to improve the 

application of technology 

(NBS) (Commerce) : v 

Improvement of computer » 

tcchnojpgy applications ^ . 

(NBS) (Commerce) ^ .... , 

Bureau of the Ceri(sus 

(Commerce) ' t 

U.S. Travel Service (Commerce) . . 
Bureau of Labor Statistics 

(Labor) 

Labor Management Services 

Administration (Labor).. . . / . ; . 

Office of the Secretary (Labor) 

Bureau of Engraving and Printing 

/ (Treasury) 

Federal Trade Commission 

General Services! . . 

Administration 

Technology utilization (NASA) . . . , 
^ Advanced industrial processing 

(RANN) (NSF) ; 

Regulation (RANN) (NSF) 

National productivity measure- 

.ment.(RANN)(NSF)^ 

Distribution and equity (RANN) 

(NSF)..: 

Industrial program (RANN) 

(NSF) 

^ Mineral market belravior (RANN) 

^ (NSF) 

Systems analysis (RANN) (NSF) . . . 

O » at end of Ubie.) 

ERIC 
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fsV. 



st(blttn€tioii, and agency programs fiscal yeais 1M9-7t — Con. 
[Dollars in mMions) 



Function-, subfunction, 
and agency program 



VosUl ^^^^^^ 'a t . . . 

^Small Busincss Administration 
|^^^x*ll:S/Intcrriati^^ 



If 



Commisdbn 



§C5Ktnter$tate Commerce tbmmission , 
^^'^ Jntemationai cooperation and 



deyetopmenty total , 1 . . . 

Departmental funds (State) . . 
Agency for International 

Development (State) 

• Action . * 

U.S. Arms Control and ^disar- 
mament Agency 4 

•International cooperative scien- 
tinractivities (NSF) 



* Crime* prevention and control, 
toul •. .. 



- V. 



R&D on eradication of narcotic- 
producing plants (ARS) 
(USDA)' ^ 

Drug Enforcement Administra- 
tion-Justice) 

Drug^otrol (LEAA) (justice) . 

Bureau of Prisons (Justice) .... 

Federal Bureau of Investigation . 
(Justice) 

Law Enforcement Assistance 
Adminbtrattdn excluding 
narcotics control (Justfce) . . . 



Courts: Court facilities, per- 
sonnel and treatment 

Crime prevention:- Laboratory 
techniques . 7 . 

Police: Crime detection and 
prevention m'fcthodology^. . . 

Equipment systems ' * 
improvement 

Corrections 

Juvenile delinquency. 

Cooperative research* 

Technology transfer ' 

Evaluation 

I m miration and Natural izatton 

Service (Justice) . . 

Office of the Attorney 

General (Justice) 

Bureau of Alcohol, Tobacco, 
• and Firearms (Treasury) , . ^ , , 
U.S. Customs Service (Treasury) 



Actual 



1969 


1970^ 


1971 


1972 


1973 . 


1974 


1975 


1976 


1977 


1978 , 


$19.4 


$38.7 


i39.7 






■— 






4 




.2 






I 


I 




$ .2 


$ .1 


$1.0 


$1.1 
















1.5" 


2.8 


Z8 


— , 




— 


— 


— 


— 




.1 


.6 


.4 


26.8 


' 32.2 


32.3 


$29.5 


$32.9 


$26.7 


29.8 


44.5 


. 53.3 


70.8 




.1. 


.4 


.6 


1.5 


1.5 


U2 


1.6 


1.6 


2.3 


19.5 


27*3 


29.7 


26.0 


24.7 


21.1 


26.7 


37.8. 


44.6 


60.3 


^ .8 


' .1 


.1 ^ 






.2 


.2 


.1 


.3 


.3 


t • • 


0 


















6.0 


'4.2 


1.7 


1.9 


2.0 


1.1 


1.0 


T.4 


2.4: 


2.6 
















Ik 






.5 


.4 


.5 


1.0 


4.7 


2.9 


.,7 


3.6 


4.4 


5.3 


4.8 


, 8.6 


]0.3 


25.0 


34.8^ 


^ 36.3 


45.9 


36.3 


48.9 f 


44.4 


~ 


~ 


— 


1.6 


1.6 


1.6 


1.6 


1.4 


1.4 


1.4 


.6 


.8 




1.2 


1.6 


5x0 


1.5 


2.5 


6.5 


3.3- 








1.2 


4.2 


6.3 


* 10.4 


'M.l 


('M 


CM 


.2 


.2 




S 


.5 


.5 ^ 


.6 


.8* 


1.3 


2.0 


( .3 


.2 


1.0 


.7 


.7 


1.9 


1.2 


1.2 


1.4 


•1.8 


3.7 


7.4 

\ 


6.8 


19.8 


. 26.2 


21.0 


30.5 


j28.2 


36.0 


\ 

29.5 




















\ 


(M 


(M 




2.0 


2.3 


1.1 


^3.1 


1.1 


2.3 


2.2 


* (M 


(M 




1.2 


5.3 


2.3 




3.9 


2.1 


T.2 


(') 


(M 


(M 


3.5 


' ^ 3.0 


.8 


2.0 


1.3 


2.4 


- 2.2 


















(') 


• (0 


^ (M 


' 9.6 


6.3 


8.1 


.9 


9.3 


' 3.1 


1.3 




(M 


(M 


3.5 


4.1 ' 


. 1.6 


\ /3.2 


1.3 


2.9 


2.2 


) 


1 2.8 


3.1 


6.7 


7.5 






- 




5.3 


4.5 


3.7 


3.1 * 


5.1 


/2.2 




• 








1.2 


6.6 


2.1 


5.7 


5.0 






\ - 






1.3 


6.6 


3.0 


4.6 


4.7 










/ 


















c> — 






.1 


s .1 


.8 


.4 




















2.0 


















1.3 


* 2.3 
















1.9 


f 1.2 


1.6' 



Estimates 



^ D&tl not avaihbte prior to 197Z < « 
' Jndudes bSer fusion prioi^to 1974. 

) Laser fusion R&D was indudcd in weapons R&D and testing activities prior to 19^4 
*lhH tour exdudes the part of this prog/am that rs applicable to space nuclear systems 
shown nvithin the space function. 

* This program was /cdistributed anwng various other £RDA programs under the new, 
agency structure. 

« Less than S50A)a:« 

* Contribution fo the (lectrk Power Research Institute for researsch relatedjto the eJPctrtc 
utility industry in'genfraL 

* This program was transferred to ERDA and is currently conducted as a non-R&D a< tivtty. 
^ ' ♦ National Eye Institute Indddey In National Institute of Neurological Disease; and siroke. 

* National Institute on Aging induded Si Natfortal Institute of Child Health and Human 
Ocirelopment. 

* " The.OEO' health and nutrition program was transferred in 1974 to HEW, and the R&D 
acthfHIet und^tthls program were thereafter conti/iuM. 
^ RadlologJcal products research indudes small amounts for general product safety 



^> Environmental health ponion of EPA programs cannot be separately identified prior to 
1972 and is induded under pollution control and environmental protection for the years 1969- 
71. 

Transferred to NSF environn^ental biology pro|^ support. 
" Includes foreign funds. i 

^ Excludes pollution comrol and environmental protecnon programs. 

" Exdudes pollution control, environmental protection, and energy conservation programs. 

^ A group of poverty programs of OEO was transferred to OS'(HEW) in 1974 and continued 
under the activities shown The total for 1973 also includes an income maintenance program 
transferred from SRS (HEW);. 

^ Transferred to the Legal Services Corporation, which was authorised in 197S as a public 
corporation but not as a Federal agency. ^ 

» Detail not available prior to 1976. 
The drug control program was scheduled for funding under block grant»to the States with 
no known R&D component. 



Source: National Science Four>dation 
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ftiiiifiBr Science Resources Publi^a^ns 

REPORTS NSF No. Price 

Research and Development in industry, 1975. Funds, 

. 1975; Scientists &,J5ggineePSrtenuary 1976 ,77*324 In^press 

t $3raduate Science Education: §>tudent Support and * ^ 

>os»doctorals,Tall 1975 .\ ' 77-313 $2.20 

Dfetailed St;atistical Tables, Fall 1976 77-319^ — 

federal Support to Universities, Colleges, and 

' Sheeted Nonprofit InsUtutions, Fiscal Year 1975 ; * 77-311 $2.20' . 

' ^^'.Detailed^Statistical Tal^s, FiscaJ Year 1976 77-325 — 

Characteristics of Doctoral Scien^sts and Engineers in ' 

the United States, 1W^..T.....!...^..._ ' 77-309 $3.00 

Manpower Resources for ScientifictActtvhf^s at 

Universities and Colleges, January 1976 77-308 $2.00 

Detailed Statistical Tables, January 1977 77-321 - — ' 

Expenditures for Scientific Activities at .Universities and 

Colleges, Fiscal Year 1975 a 77-307 $2.00 

' Detailed Statistical Tables, Fiscal Year 1976 77-316 — 

Women and Minorities in Science and Engineering .... 77-304 $0.75 

Characterfstics of the National Samphe of Scientists- 
. and Engineers 

Part 1. Demographic and Educational T 75-333' $1.90 

Part 2t Employment 76-323 $2.80 , 

Part 3. Geographic *. 76-330 $2.00 ^ 

U. s! Scientists, and Engineers, 1974 ....[ 76-329 $1.25 . 

1985 R&D Funding Projections , 76-314 $2.10 ^ 

* Projections of Degrees and Enrollment in Science and ' * 

Engineering Fields to 1985 ..; ., " 76-301 $1.15 

The 1972 Scientist and Engineer Population Redefined 

Volume 1. Demographic, Educational; and 

Professional Characteristics 75-31 J $3.70 

' .. Volume 2. Labor Force and Employment 

\ ■ Characteristics 75-327 , $2.65* 

[r-rnn f Defailed Statistical Tables. Engineers,' ' ' \ ■ ' 

lEJ^ >^ by Field 76-306 — 

^ ' 



Research*and Develppmentjn State Gove/nment' 

• Agencies, Fiscal Years 1972 ^nd 19?3 75-303 $1.80 

Young ary^^SerTtor Science and Engineering Faculty, 
1974: Support, Research Participation, and Tenure 75-302 $1.70 

Projections of Science and Engineering Doctorate 
Supply and Utilization, 1980 and 1985 1 % 75-301 $1.30 

REVIEWS OF DATA OM SCIENCE RESOURCES 

No. 29. "Current and Future Utilization of Scientific 

and Technical Personnel in Energy-Related - « * ^ 

Activities" 77-315 ^ $0.60 

No. 28. "Scientists and Engineers From Abroad- 

Trends of the Past Decade, *l966-75" 77-305 $0.35 

No. 27. "Education and Work Activities of Federal 

Scientific and Technical Personnel, January * 
1974" ^ : 76-308 $0.40 

No. 26. "Energy and Energy-Related R&D Activities of v . 
Federal Installations and Federally Funded 
Research and Developrnent Centers. Funds, FY • , 

1973-75 (est.) and Manpower, Jan. 1973-75 
• (est.) 76-304 $0.3§- 

No. 23. "R&D Expenditures of State Public Institutions,., 

Fiscfal Year 1973" ^ ' 75-3^1 " .$0.35 

SCIENCE RESOURCES STUDIES HIGHLIGHTS 

"'National Sample of Scientists 4nd Engineers: Changes s 
in Employment, 1972-74 and 1974-76'; . 77-32i — 

"Aptitude Test Scores of Prospective Graduate 
Students in Science Remained Essentiairy the Same 
From 1970 to 1975" \ .*. \ VJS7-318 — 

"Academic R&D Expenditures Up, percent in FY 1976'y 77-314 — 

"Private Industry Employment of Scientists and / 
Engineers in 1975 Shows 5-Year Decline" i.. 77-312 — 

"Graduate Science and Engineering Enrollment Up i? ^7 • 

i Only 1 Percent in 197i5" ; 77-302'. P{7 : 



